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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutical ly 
acceptable salts thereof: (1) wherein R 1 is halogeno, 
hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxyimino, or the like; R 3 and R 4 are each 
hydrogen, halogeno, or the like, or alternatively R 3 and 
R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y is CR 5 R 6 - (wherein R 5 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CRU'-CR'R 10 - (wherein R 7 , R 8 , R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C 3 ^ cycloalkyl or the like); and Z is hydrogen, C U \o 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic C 2 .io amino or the like. 
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(57) mm-. 



5£ (1) 




R 1 



Vt-r 3 
on r 4 



[5*;*, RMi^nyyl^, * & Ste * ^ L , R 2 It * 3? II ^ ^ /mj 
y^j^^ft&Sr^i"^^ £ fi R 1 & R 2 # - fc o T * * y , t K 

xn&tmm + xnmmm* zip v s 

Jfcli^-CR'R^CR'R 1 "- (^f, R \ R\ R "\ R 1 0 It R 

m&-r § mnm* t - » t * o r , ^m&a-so^PT/w * > s 

fliL & M 1~ £ ) £ L , 
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mmm 

5 wmftm 

z?^Zf?i?)K7^?—¥ I V (DPPIV) «N*»e» 2#ifc^D U >Xte7 
10 -@T&& 0 DPPIV W, JffKft «4>(c^L,T^0, 

«ifi, DPPIV ^^^rf^^^H- 1 (GLP-l).0ftHtfcfll!i^TV^^t/&t 
BJ^frfc^tlfco DPPIV & GLP-1 (DN^His-Ala ©^^l^^^X 

#$¥T3 £ t «fc 0 GLP-I S^iSft-r* tifelC, ^©^&<ffc##* GLP-1 ^ 
15 ft<D7^^7hfcl/TffffllWS. 

GLP-1 ©£Sfft8£LT, »«*>6©-f >^U>^«MEiif^ffl, W#ffiP#W3ffi 
SfPffi, fc£fflffltfM8#»&ftWa. Lfc^T, DPPIV £IS§T&Z:£te, G 

20 SfcDPPIY»fl>SS^9 1 HT?»S-3.~a^5 : -HY©^», ftgEffiMSfflltenf - 

a&sTKwjacDffitt^ mtm<Dn&.^<Dm*s hiv ^^^ouw^^ojia 

25 AW^&JffODMMt^JHIBa^ViT^tasnT^D, iSV> DPPIV «tt«, &tt©liu* 
fi«©IfClffl$tlT^5. Lfctf-oT. DPPIV ©Mfc, 

^ntt, dppiv pi^b^^bT«, tfDij$;>©2WJ> , r«^$nfc 

(J. Med. Chem. 37, 3969-3976, 1994), ftVmrm&t£hrc4kGm (Biochem 
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istry 32; 8723-8731. 1993) fc£#»&nw*. kroy$»0 2tt#5'7 
/STfBJft^nfcft;^*! (Arch. Biochem. biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. Chem. Lett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) fc£fc*$Jl 
6 *VC V > 3 2-z/7J\*uV? >mm&T» 3 ftXte 4 ffi fcMU£&*rr S RE. 

jggoggi 



25 n^^asxtt^sci- 5©7;p^****r^ x«r 3 ^r 4 ^-^^^o 

Y fta - C R 5 R 6 - R 6 Rtf R 8 ttH-X»ftfco TtK^JR^ ; A a y 



15 
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"ft***?, fiSntt>«];^7i-;H, fi&SttTfcJ^tfU^S, te 
5 r t - y h jwjfc^&g b < tt^ > SW:**^* jl^-;i/X£^T) >-co 
NHR 1 2 {^R 12 ^**®^^- (CH 2 ) ra -R 13 (5£*m«88cl~5 

**i ~ 5 ©««7;^;WH!ri/< fcjyoswatfcjRf) frzfcm* vwitn 

10 5-0^±©STg&SnTfc«fcV^iit$:l~l 0©7>Wl'g ; fb<SAD 

«fcv>l»af*2-i o©7;HtxjvSt&&] £^T£\ 

XK-CR 7 R 8 -CR 9 R 10 - (5*;+, R 7 , R 8 , R 9 &^R 10 «|sI-X«S 
15 &oT*UJgf ;AD^>giF;ADy>g^ K*jRl-5©tHn 

^v7;p^S, #;i^*->;m ^mifc: l ~ 5 <D7)V*)\&* 

-NHR 1 1 (a+R 11 ****!^ IiSntfei^7x-M, a^$n 
T «fc ^ tf u swifc t e r t - y* b * JPSS L < tt^ > i/% )V 
20 fc^S£^r), — CONHR 12 {^R 12 «7jc^»X«- (CH 2 ) m -R 

-or 14 (jW R 1 4 i ~ 5 ©i«7K;i«l b < »^ > >U!/g£ jj^r 

) ^6^«*«fc0S«*lS— ^±©STfiSI$nT ! b«J:^lllfel~l 0©7 

©««7^;W*R^ft*ft 1 - 5 ©gMKT^ri Sfc*#«fc 0M«n^> 

-^EU:©STg&£nT& <fcV>&*» 3 ~ 8 ®i/^D7WI ; Ad** >JR 

^ 75 ys, 75 ^*»i-5© 



3 



WO 02/038541 PCT/JPOl/09818 



i^7;wva;&tmit$c 1 ~ 5 <Dmvi7)in* i/mfrt>fcz>m& oiikms- 

10 z «7xmw x«/\ay >nu\ Tkmrn. mmm. 1 ~ 5 <d t h o^^>7;^ 
;m #;v#3r->;i^ ^i^hS* 1 ~ 5 07mftS, ^7- 
>?ji/S> e^^nrfectv^xn;^ -rs^i/u^g, -f>K'JM, -nh 

U tert -7 h^r'>*JP^;i^*U< 

15 tFT)> — CONHR 1 2 {^R 12 tt7K^^X«- <CH 2 ) m -R 13 (sfcfm 

r 1 4 1 ~ 5 vmfrr^frgm 0 < frtt* 
m£VMim&~o&±omxmmisnTh&^mmm i~io v>r)v*)im* 

20 TF'f-hK 

, 7sy», MI:i~50it7;wi/iW-OR 16 ra+R I5 «&Si'«i 
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R 2 > R»*tfR«JWft*toJC*M* AD^>If, ftag, «**l-5© 
15 **n®tt<DflMttfcJ;«£:, **9H& * (2) 



*aa®«®ft»fcJ:fi£, a (1) XM3t (2) fc fc ViTXjWt 

*»98©«©«»fcJ:<5t, *ftB& a (1) Xttst (2) fc*WY«t- 
c Ha-T**^7/eays;>||*#xtt*©**WK:*#*n*ttT**fl: 




(2) 



CN 
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*»W©ffi!©IB«fc«k*fc, 5* (1) XK (2) (C*^TY!5t- 

C H 2 - T $> X> , Z JSfif gfc l-50tHD+ ~>7;W*;l^ £ & £ 

^^©^©m^Si:, *^HJ(i, 5£ (l) XWa (.2) tt^TY^t- 

^BJcfficlitiSi, *5SH!fct, S (l) (2) tefcvvcY**- 

CR S R 6 - (5£4», R 5 ^7MiT&£) Z5^**M^T?»«^T/k!D 
U^>^#x«^©^6<?fc:f| : ^$tismT*?»^#)^ii«T^„ 

*»K©ffi©l6«fcJ;«t, *389J«, S (1) Xte5£ (2) fc*SV>TY*«- 
CR 5 R 6 - R 6 #**Tf*?K R 6 W^ifc3~6©^$i$Xte^7 

*^©U0l«l:J;5i:, #389itt, 5£ (1) X»5£ (2) tt^TY^- 
CH[CH (CH 3 ) -CHCC (CH 3 ) 3 ]-X«-CH[CH (CH 3 ) C 

H 2 C H,] -TJfe D » Z 7 If D U ¥>mMftX\tt<Dm¥ 

*lll/5*^lDl»«jBSTO*fctta«frSfc»©gttlBra*!itt-r*. 
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y>^>&, -fV^h^^S, tert-7h*:^ y#a7°u¥)l*h*ym, 

r/^at, -f y^?;Wfc sec-y^a, tert-y^Mi/g, ^o^;w 

10 , ^^n^j^^H, i-x^;i//Ptf;i/gfc££W5££an?#5. 

i - 5 ©t>3*w ^ y Si mta & attttimMMKor^a* 

$sm, tert-y*h*W$yS> ^#pyptf;v*h*wsy*. 

20 m&£ftT>&«fcv>$fSi& i~io ®7;^Mtfi 1l&Xtt&S&01ftfftt 
, x^p*, ypt^g, -ryy°pt?;vg> -fyy^;i/S> sec-y*^ 

25 Ji, i/#U7 P U\£)V& *y>7U~f^)Vm, *y#W<>7-)V&s i/^D^JWf 
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tf^nM^m, t^DA^i, e^D*£9Srt^ tfv^ay- 
\ilr-)v^ ya-i)\& #;k;H£. *)Vy7-)vmuE) taa<D7)i*)m 

10 KU;pg, — NHR 1 1 ii§ntfei^7i^i, S 

^^-jl/^^-T), -CONHR 12 {^4>R 12 «tK^M-?X«- (CH 2 
) m -R 13 (SWilli-5^U R 13 «7icmM^ * 

15 } «-or 14 (^R i n^m^i~5©itll«x«^i!^l^r;^;i,«^ 

^um^x\mmmvt<D^mmi^5<07^3^m^f^m^m\tn^- 

« 1 - 5 Oh Fn^->7 WSiH tFD^^WH, 1-th* n 
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KP*^>^;i/gfc£j&Wf£n<5. 

fim^tiTfe«J:v^i:2~i O07;i^rxjl/g£«> «&Xte$ig#|(zm$£ 

10 , ^>t--;|/S, ^\7x-^S, ^-^t-x;^, $^p^>xx 

jhs> '>^p^-k^;i/^^fo7;^x;i/S©^> ^n&7;v^-;vs©7K5H 

Rztmmvtxteftt&mwio&kmm. i ~ 5 <07)vn^m^ ztazm & vmttti* 

15 «^$nTtj;V^^ic3~8 0>/^P7;U^;PS«!:«, g^XMgmOv' 

^P7;wi/S£ic*u s^P^ptf;!/*, s^nr/wak ~>*o 
^D7WMoi, c:ne>'^P7;w^©7K^M^?rApy>^ tK^ 
20 mi~5 <D7)i*)im&uumwxteftmmvt<Dfcm$k i ~ 5 <D7)m^m 

7Ji^xji/g©tifi, ^ne»'>^P7;i/yx;uS07K^m^SrAP^>Jl^ ?m 

^i^v^a, 7^ /a, 7^y*;i/^x;vg, mmvtxmmmvtcDm 
mm i ~ 5 07;p+^SRr;it«xtt^^m^©^^^ i ~ 5 ©7;io^>g 
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tf^n^^W*, MWuHritV'Mks Mi/tu;-)^ M*/Zu 

=-)vm<D7Kmm^;\u^>m^ ?mm, tuv^^m, 75 75/ 
15 tt^x^i^m^oM^ic i~5 ©7;wi/S&tm$t#cx« 

■Iftbfcifs/^py^-^&^vfsJit^T?*^. 

20 m©^7$ya£ici*u «*.K75>usw*, 7^e?;u», tinusws 
, -fs^vusw*, :**ijvu5W*, s^/uswas. twjsw*, ^ 
*u;v», 7ifb*->^P'\7 p 5 1 ;ws, 7ift*s/^p^^^s^^©^7$y 
g©*k cin^!K75 y sjco-if >sxw:t:u s>>sa«iig£-L&SM*7s 

~ 5 <D7)l*)V&RXf- O R 1 5 <5£* R 1 5 «|6£3|^i#t8i#©&*» 1 ~ 5 
<D7)V*)V&, 7S;%M-)U*?)\,m : gL<\$*>i?)m*mir) frZfc* 

m&Qm\tn%-?M±0&^mWkLtzmft73.;mzmtf&zt&T?t%o 
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DPPIV RMHStt0£jfr 6ttR 1 fc>\ oy >EHP X* S n l> < < £ & teff 

a£ (1) (2) fc£V>T, Y#-CH a -T?&*££, Zfck 

nt t> d: 7 x zi^aaaL # - nhr u (^r u r&ms nx *> «t v> tf u pjvm 
io t?»s) ^e>^5»©^w±Tfii«isnT«kK j^stfc i ~ i o oyjv&vm 

PT;i/+;VS^b<«T^V>^ST^D, «*5fc#SU<»» t e r t -7* 
(1 -bHD^^^^JW 5/^D^>^;waSXtt (2-tKa^->-l, 

S (1) Xtt5£ (2) HfeViT, Y# v ^-CR 5 R 6 - (5£*> R 6 *****? 
20 &IK R 6 ^«m^nT^a:V^iCl~l 0©T;Wl/**7t«^-CR 7 R 8 
-CR 9 R 10 - (5£f, R 8 <hR 10 tt7K^X^D, R 7 tR'^WSTSft*^ 
t-jKfcfeoT^RS-SOS/^py^^VSS^TS) Ztt 
HXttCH 8 ^»*bV>. 

«F*L<tt, 5$-CR 5 R 6 - {3£*> R S ^7K^T*0, R 8 

25 ^7jc^»W-OR 14 (S4'R 14 ^^l~5©afI«^l!STO©7;^ 

7K^M^XfeD> «fct)fiF*U<tt, Yj&t, -CR S R 6 - R s ^tK^T'^ 
R 6 ^^3~6©^TOX{i^«7;W^X^§) Z 
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tfTMWFT&D, $e>fc£?>#*U<tt, Y#-CH[CH (CH 3 ) a ]-» - 
CH[C (CH 3 ) 3 ]-Xfi-CH[CH (CH 3 ) CH 2 CH 3 ]-^5tf, Z 

s£ (i) xtess (2) fc&v>T> YRrjcz^s-rs^m^tttfc-^fc 
Lfcat#7 s y o > a? £ b t hxmm&R&- or 15 

^KYOftWJQMW, T»©Stt«M> «M©rtft^©**»«, HIV ^ 

mm. &9m<tm* wtrnvw? (ra) 0ate«*fceB&«tfT0iM 
h^^owctammm, T-mm^<DHiv<D®^ffi±\z£%>, aidsoto 
20 zffem\z&mmm. ti®vs±* mz^msm&mmm<Dm^<nm®*$33t'?z> 

25 ^<Dm<DMm<D^irn<Dmmx%^<, >z^zmcxmm<oh<Df)mn^ti^> 
. ^bioeki, *mAWt&mzM¥mztm2nz>*>rV j r-%:m&LT 
mm?zztifi'v%z, mmzn, nmvmm, mmi m%ni mn, 
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%l %%l mmm, te£\zmuirz>mtf7?g2>o mum* mmmtLx 
#^»£$j<z)&#»^ ffitft, 

J&MC#U «Ptt4©«^, »*L<tt#51~«9l 0 0 0 mg / kg 
#fi/0T?&D> «k0»*b<tt#5ll 0^*92 0 0 mg / kg#fi/BT&D, C 
10 tt§ 1 0 1 ®X\m®\ZfrftT&*tZ> C 

5* (1) <Z>ifr&%«, KT^-^MSHj:^ TlltS ^ t^Tf 5„ 

[SJfaiS 1 ] 

x R 1 u x R1 , 

Ra R 4 Ra R 4 

(S*, X> Y, Z, R 1 , R 2 , R*\ R 4 «, HulE{C^CT*^>. Raft ^7 

20 ftoms^w-r.) 

CKDlB^fc^Tte, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. TO TS %izmWLO%fe%m>2>Z£& > VtZ>o 

25 p-h;i/x>x;^>^ *#>*)V*>mm<DM*m\ Mom? 
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iDMm^tms, JS«£LTfck x*/-;k -rh^ 
t>'P77>, Sfe»x^;WP©£jfcK:0S.£ u& &/g ^3 c t ^?t#S 0 

ft^ftltrh^ (hU7xx;^X7^» A^£A^£tt$Xfcmm 
[RJ65S2] 




(j£4>, X, Y, Z, R\ R 2 , R 3 , R 4 , Rail MfBfCf^DT^So Rett 
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y^Dtf;U75X tert-7*3Ml/7$>, ^>^;i/7^>> 1JI^>^75X 

7oi^;i/75x ii7i^^7$>, 2- (smtf u ^;U7=- y ) x^;v 

7^>^©1^75>SS (Z-NH 2 ) mmRfo*ft?Z.ttfTZZ> a 

N, N-i^5PJM^A75 h\ f h7kHD77>, 5**%if-X ^nn/ 
io ftoz.tifi~T?%%> 0 

£ £*ie>©RJ&KJU -50~100'C7?ff'5C:i:^ 
20 ^S^8sJ5«*Vf6tl*. deflate, f h7kh'D77X i?**rV>, z?9U 

Jine©R*Ett, -50~ioo t CTff-5^it^T#§. ^^>7>;i/^x;Wb, p-h 
;i/x>x;i/^x;Kb«, ^nW^^j^^D'JF, p - h^x^xji/ 

$k^o mm?%MMvmtLx\z. mjx^;p7$x s^rv:/ntf;i,x^;i/7 

15 
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tt, N, N-J?^f^*M75 h\ f h7hFD77>, v^U">\ 
5 [RJfc$3] 

Art* — ,£Xrr 



10 



Ra R 4 Ra R 4 



(35 X, Y, Z, R 1 , R 2 > RVRVRa, Rb, Rett, WElcraCT! 
p-hjH>7M=M^'>M©BlTS5^ill Z-NH-Rb ( 

15 z, RbtttftffifcHUTf&s.) T?mzn%ik&m&m*mmfc}fc*fT?z- 

n - 'J 5 1 £ A , U ? V A iM V y a t!;i/7 5 F<f V> 3 C £ J&*T?* 3 . 



-R2 



Ra R 4 z ==0 Ra R 4 

(5£*> X, Y> Z, R\ R 2 > R 3 , R 4 > Raft tfnEfcEJDT?**. Rdte 
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,fh7tKD77X s^*if>w&tf&ns. sj^«o-ioot:Tff5iii 

J&fC H# b & V*$ft U § £ £ 5 . Rfo\Z- 20~ 1 OOt: TfT 5 21 <h # 

Ra R 4 Ra R< 

(5S*» X, Y, Z, R 1 > .R 2 ,.R 3 , ; R 4 v .Ra, Rb, RdS, MfBtCHil 

A, tert-^h^tf'J^A, n-^^HWA, 'jm^y^nW 
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' R 4 L R4 

5 C0NH 2 CN K 

Rett, -C (=X) -Y-NH-Z, Xte-C (=X) -Y-N (R 
b) -Z, Xte-C (=X) -Y-Rc, XliRbS^t. R 1 * R 2 > R 

3 , R 4 , X> Y, Z> RbRtfRcH MIBtl^i:T?»5.} 

o ffl^^Iilttt, ^od^x fDP*^ 1. 
'fy^nWHWSX *»**^hU9A» j|»* U Ok*©*****. 
. tU^an^^X /?on^;VA, 1, 2-^pdx^>, rh7tFo 
20 (TCI??? 5 

e>n<5. £©!£> igfttbT^Do/^x #on*;VA, l, 2 

25 



R 1 a R 1 
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Re, R 1 , R 2 , RK R\ RaH ttrfBKI^CT&S. R*a> R 2 
a> R 3 a, R 4 a«, ^tl^tlRK R\ R 3 > R 4 i^-X«-en-6nR\ R 
2 , R 3 > .R 4 fcSetftl/5**T?»S.) 
trnU^>at©4MI|f©fl|tl/T, «ft*©*** t *tf6tl*. 09&fc£ R'a 

fflv^M*<hb^^bu^'7A^Te^-r^7j&w*^e»n?>c ^ne»©s 
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R^R 2 , X»R 3 1 R 4 *t-ii:&oTt+V SMTSMli, 

^PP^PA^HU^x^A^^S&J&T^ ^DP^>, ^DD^M 
. N, N-i^^jl/*;i>A7S- b\ 5=-b7hHP7^X i^*-tf->^KJ&k:M 



15 




(iS*, R 1 , R 2 , R 3 , R 4 , Re/Rall jt&fBKHtfT&So) 
l-H-fc!DU$»B§2IWfc Xte^<Z>iI£/8^ H£KJft££D7$ K#, 

7o¥)lJL^)l75.y*g(D7$>M, 2-X^JWs+lJ->»^-hU^A, 2 -X 

X ^PPt^I/A, 1, N, N-^^^;WVA75 h\ 
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«-50~50 < CTfr'5 

#»^3JK:ra:0!l*.fc& i -x^;i/- 3- (3-^^;P7$y^Ptr;W 

>, N, N-^5 L ;WVA75 b\ fb7kHD77>, v^^X WWX 

MthXte, h 11X5^7$ X ^-f V tf^X^l/T 5 >^07 5 >i, 2 
-X^JWS^U-VBW- h U <7A, 2 -X^;i/A^tf->m* U £A*©W8Hft& 

Sffl^T75HUt5i:iA^fS. cn&©EJ&©8l«£:LT8u r^tH 
D77X i^^X ^DD^^>, £OOtfUl/A> N, N-^^WM^l, 

A7^H, h;Pxx »itx^;i^0K*K:H#U*^»JSE^*H f &n§. £© 
i& ^e/flVvrfr^EfctfT?*, &S©#!l<hLTte, HJX^;W7SX *M 
20 'yynt!;Vx5 1 ;i'75><?©75>!H, 2-x^;i/^1f>^hU^A, 2- 

£^ 7 5 /£©#««, ^-tert-^^^^+^W— ^XX>M* 
*x*7;W*x;i^ d u 7;M-^x;i^ h*x*j JWfc;^ o u ws/ak 

ens. znp><D£fo<D®mtvx}t. f^tHa75>, $>**t>-x 

DD^^X 2UU*)l&, N, N-S^?SM^A7S h\ hJHX »Kx 
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IKl&ft 9 ] 



5 




(tts RK R ? ; R 3 , R\ Relt j»IBlCHi;*C*S. Rftt, /KHU^X 

Jft*r«^rST?*s. coor f ^;^^^;P»x«^-(Dmira5§'fb-erti : £IIiii4 
£bfci§-&, HKW&75 Mb©&frT7>*X7&mv&j£r*ili:#T** 

>, S^^X ^DO^X ^DD*^, 1, 2-^DQI^>, N 

, N-^*^*;i/A75 b\ >JH>> IWftX3SMS©Kj6K:H#UfcV*J^ 

#j0fl£LTK*8£»£7>*X7£m»fc7$ FrtlJ&**tf &ft£. 
20 l-Xf;i/-3- O-^WS/^Dk!^) M^SHIK 

^i'DA^/MM^SP, 5?7x=;P*^*U;P7^K, #;M*x 

25 n*^>, £dd*j|/A, l, 2-^nai^>, N, N-zt^fr-fcjv&T 

t7> ; 6X7Srffl^T75 FTO:t^t§, !in5©R*0»jHEt LT& 
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>>£cmx*>, N, N-$>;WMgW*73 mpxx i^ilfJVfOS 

bfctfefc±ia©#sre7 $ y - £ *>t#So x*t\h^ 

6*;pxK>lfcXtt«t0*K:*ift-r*^rtti:bTr4, PROTECTIVE GROUPS IN ORGAN 
IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU TS m\zMM<D^^i 
10 fflV>S££#T?SS. i»7>*-7«£&«£f£«. 7>*:~7tfZX}Z7 

>*x7*ft/8v\ **/-;k x^y-;k fb7tFn77X 

iz&Q7>*~7<DW%*m<t£ft\zmm^fi?zthT?£z>o 

15 10] 



R 1 Ri 




20 

. (5$4k R*> R^ R 3 > R 4 , Ra, " Rb», .jWEteratf-r**.) 

7 5 J m<D®mM~C$>ZR b ft, 0J;L«Rjfc5£ 1 ©WW©*SsT?K««1'* £ 

ttuwc^D+RWftKwrs^ *»w»!in6 

#%w 1 

(2S, 4S) -1- (tert-^h^->*;^x;w -4-7;W*atfD'J^> 
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Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) -r 1 - (t 

ert-7b* istUVtf-fr) - 4 - k h* D * 5/ tf D U V> - 2 - %)W >m* <?)V 
(6. 8g) *6 2]«T«I«1- (1) ®IiCftT?i&SSSft£fc (4.5g) £#& 

5 o 

##0j|2 

(2S, 4R) -1- (tert-7h^>#;VfcJW - 4 kfP U i» 
-2-#;M*>^<Z>&fi& 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4S) -1- (t 

10 er t - 7 h 3f ^ - 4 - 1 H D * If P U i?> ~ 2 - * ;M* 3^ 

(500mg) j&*S2Ig-e£J60»3- (1) ©Jg»T?»SSjlifl3^« (370mg) 

(2S, 4R) -2- (7$;*M-JI/) -1- (tert-^h^^sfciJV 

15 ) -4-tHP^D'J5?>©^ 

(2S, 4R) -1- Ueit-7b*$'iJ)Vtf~)\') - 4 - 1 KP^fcT □ U V 
>-2-ft)Vi£ym (2.31g) 4: 1 - k Ho*^>»/ h 'J 77-^ 1 *ftl* (1 
. 51g) £S?:*3r1t> (50raL) CHU fcftTl- (3, 3 -i?*?)V7S. J 7 
Ptr;W - 3 -X^#;^$M5 KttBMfc (2. llg) £ 25%T> ; &XT7K (O. 6 

20 8mL) fcjD*iJ>o< DMS-CJWU lSft«#L&. EJfcifc&MJlT««U # 
&nfc^S'>U^;i/*7A^aTh^7 7W (JgBB$$; ^PP^Jkk : 
^y— ;l/=100: 3~100: 7) TiftSSLT, l/T&gfc'&f&J (2. 19g 

) 

25 (2S, 4S)-1-[(2S, 3S) -2-7^y-3-^^;i/^>^/<;i/] 

(1) (2S, 4S) -2- (75 7*Jl/fc;i/) -1- (tert-^h^v-;*?^ 
#-JW -4-7;p^Pt!PU> 5 >0 J &^ 
#*^lT?#Snfc (2S, 4S) -1- (tert-7h*v#;M^;i/) -4 



24 



WO 02/038541 PCT/JPOl/09818 



-7;p^ptfau> ? >-2-^;i/^>^ (4.5g) &7-th-hu;p (50mD \zm 

ML, *&Tl-fc KD*5/^>l/hU7!/-;H*»« (3.6g), l-(3, 3 
- $>>WU75 / tf;i/) - 3 -X^jfr;M*5?-f $ K&Kjfr (4. 5g) fcin* 

5 7* (5mL) tyOvH 30 SiTC 30 Ufc. IstfSJftfc7-fe hxHJ 

;K50mL) »^»giJLfe„ 8#£«JBET»*8U 5/U*y^*5 

A^D7h^77-f (SM;A^t>:ft|lfJl/=4: 1~1 : 5) T?f» 

mttco m*>ntcmmz'\* j d->*toz. m^m^tvxmmit^m (4.2g) £ 

10 MS(ESI pos.)m/z:255([M+Na] + ), (ESI neg. )m/z:231 (DHQ~). 

(2) (2S, 4S) - 2- (75/#;i/#x;0 - 4 - 7MU tf P U 

(2S, 4S) -2- (75y#;PaJ?x;» -1- (tert-^h^^^fc 
;W -4-7)V*U\>W)?> (4.2g) &4M*6K-$?^U'> (45mL) 
15 . SIt2W#im R««ft«ffiT»Bbfc. SSCbJH> (50mL) 

(3. lg) C©*Wm«»«1trfc*©R«teffivifc. 

(3) (2S, 4S) -2- (7Sy#;M?x;i,) -l-[ (2S, 3S) -2 

20 7;v*ni;oUi?>o^rt 

(2S, 4S) -2- (7S/#;M*x;i/) - 4 -7)V*U tf P U 5»4(tt*6 
(2.4g), (2S, 3 S) -2 - (^JVtl/ZJWh^^M-Jl'TSy) -3 
-;Wl/^>#>m (5. lg) §fh7tHD75> (40mLK N, N-5>;WW* 
;UA75K (lOiL) fc»#U *?&Tl-kHD4 l ^>l/hU7^-;H*» 

25 %(2.6g), i-(3, 3-^^;i/7$y^Ptf;i/) -3-x^ji/*;w3i?^-r5 

HttKlft (3. 3g), *M vyptf;Px5 1 ;U7$> (2. 5mL) SJn^t, «>o<0#ifi 

u sfi*ci«ft#b&. g»i2-F»u #&*ifc»*fc*&iDA, £i; 

*>:»»X^JP»4 : 1-1 : 4) T!»«U SSSt^^P^TX^LTM 
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<k&® (6. 9g) 

MS (ES I pos. ) m/z : 490 ( [M+Na] + ) <, 

(4) (2S, 4S) -2-'>7/-l-[ (2S, 3 S) -2- (7)V*U- 

)v*h**s% )itf-)V7 $ / ) - 3 - * 5f 7* / < ; W - 4 - 7 D tf P U 

5 ~7>©£j£ 

(2S, 4S) -2- (75/^JVfc;l/) - l-[ (2S. 3S) -2- (7 
U~)V*h* IstDVtf-frT 5/)-3-* / < ;H - 4 - 7 

DfcfDU5>> (6.9g) Sff5kKD77> (70mL) fc$#SU *fcT&*HJ 
7;i/#aiffll (4.0mL) Sin*., JK»T1.5«fMWbfc. R*ttft«EET»tBL 
10 , aaE*5/U*y;W*9A^DTh^57W ; / \^> : BWfcx^W 

= 8 : 1-3 : 2) TffcH'U )^ffi7^7 77tbT«^« (6. Zg) * 

MS(ESI pos. ) m/z: 472 ([M+Na] + ). 

(5) (2S, 4S) -1-t (2S, 3S) - 2 -75 J - 3 
15 y ^ ;)/ ] _ 2 - i/j J - 4 - 7)V# a M P U V s 7&^&<Z>£/& 

(2S, 4S) -2—>7V-l-[ <2S, 3S) -2 - (TJWl/CyM h 
^>#;p#x;W7S / ) - 3 / 'f ;W - 4 - 7MdHd U 5» ( 
6.2g) fcl. 2-^ani^> (90mL) fc»#U >K^T'7x^;i/7 5 > (10 
mL) £*0;L, >JO$T30#, fiffltf 5 RHIBH^bfc. *tt**ffiT»«U 
20 $?X^;VX— OOOmL), xh^t:H079> (50mL), #PP*M/A (50mL 
) fciSJSU 7-K^T4M^m-> > ^^> (4.0iL) DUtto £Dfc&£«l^7 

(MTO^; 7PP^A:^^7-^:25%7> c EX7tK=40: 1 : 0. 1-25 
: 1 :0. 1) T?*»ttbfc. #£nfc^S£7PP*;KMd£fl?U *»T4M«ffll 
25 ( 4 . OmL) jnX, £Cfc&£&lRb£ DD*M«lfc. ^ST 

IfcfcU «|fi»*i:UT«ifl5^* (2.9g) 

MS(ESI pos. ) m/z : 228 ( [M+H] + ) , 250 ( [M+Na] + ), (ESI neg. )m/z:262([M+CL]-)o 
x H-NMR(DMS0-d 6 , 500MHz) 6 8. 59 (3ft br s), 5. 54 Oft br d, J=52. 1Hz), 5. 06 Oft d, 
J=9. 4Hz), 4. 07-3. 77 (3ft m), 2. 55-2. 34 (2ft m), 1. 88 (1H, m). 1. 61 (1H, m). 1. 17(1H, m 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz)„ 

mmrnz 

(2S, 4S)-1-[(2S, 3S) -2-75y-3-^^;^>^y-<;l/] 

- 2 - 5/7 / - 4 - 7^triKD'J ^>JMfc**K«[©^ 

5 ^»Jllr#e>*l/t (2S,4S)-1-[(2S, 3 S) - 2-T5/-3- 

^^;i/^>^y-f;w-2-5>Ty-4-7;i/^-atfpUv> (o. 5g) £x^/- 

;p (lmL) dnft3k»Lfc4 8XJ|ft*** (0. 26mL) ( 

2mL) mmzm%-tco SfcX*/-;!, (2mL) <h^>*> (3mL) 

wmufcttii&anfcbfc. #6nfci»aft, **/-;i/ (i.75mD fc»#u * 

10 ^Lfc2-ya/W-;P (HmL) ZtUZ<>*> (3. 5mL) £JP3.Tj» 

mmvitm^mrnvx, m&B^tvxmat^ <o.28g) 

Anal, calcd for C x 8 FN 3 0-HBr:C. 42. 87;H. 6. 21;N, 13. 63;Br, 25. 93;F, 6. 16. F 
ound:C, 42.98;H, 6. 26;N, 13. 54;Br. 25. 85 ;F, 6. 15. 

mmms 

15 (2S, 4R)-1-[(2S, 3 S) -2 -75/- 3 -,?WW<>^/-f ;W 

- 2 - 5/7/ - 4 - ?;i^P tf P U SJi/tfi&JfifiD^jfc 

(1) (2S, 4R) -2- (73/#;Mfc:;W -1- (tert-7>*5/;*7;|/ 
#x;i/) -4-7;i/^-Dh!oij> ? >'©-&^ 

(1) tra«OirtfeTf0#«2T?»6nfc (2S, 4R) -1- (te 
.20 rt-^h^5/^;P^n;|/) -4-7;p:*OtfDU5>>-2-;&;i/#>ll (370mg 
) fr&*fi#A#*fcl/TMfc£|& (270rag) fcftfc. 
MS(ESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]~)„ 

(2) (2S, 4R) - 2- (7£/iJ)Wt—M (2S, 3 S) -2 

25 7MnifD'J^>0^ 

(2S, 4R) -2- (73/*;Mfc:;W -1- (tert-7*h^5/*;P^- 
;W -4-7;^DhfPU> ? > (260mg) ZmmM-ittt-Vry (3mL) tHL 
, aS»T?2«rlHffl»bfcft. Ej6tt&«£ET««L&. MI^ODm (10 
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(2S, 3S) -2- (7;VtI/-iMh^>*M^V75/) - 
))/^y$>m (400mg) £N, N-^*3\MnJI/A75 K (5mL) ld§»U 
Tl-t Kn*S/^>\/hU7r/-;H*»«l (210mgK 1- (3, 3-^^^ 

;i/7^yyatf;v) - 3 -x^i^jw^ $ mmm mw)> s mv?u\l 

5 ;|/X3MU75> (0.20mL) fciP*., $0 < ^iST 1 Bjfem#bfc KJfc 

iSfl^hUyA7k^fcT!i#&&U ^K^^-hU^AfcT^m ftJftJW 

:H^X^;i/=l : .1~1 : 4) Tit®»U M^T^fr? 7Xt bT^M^# 
10 <450mg) £#fco 

MSCESI pos. )m/z:490([M+Na] + )c 

(3) (2S, 4R) -2-v-7y-l-[ (2S, 3 S) -2- (7)l*U~ 

;M h ^ - $ y ) - 3 - ^ > ^ / -f ;w - 4 - ?m □ tf a u 

15 m»Ji (4) iPiTO^-e (2s, 4R) -2- (7^y*;^x;i/) - 
i-[(2S, 3S) -2- (7)V*v-)V* h^v^i/tfx^s/) -3-* 
^;i/^>^y-r;W-4-7;^pt!PU> 5 > (440mg) ^^^^v^rx 

tbT^Mb^ (330mg) £#7c 0 
MSCESI pos.)m/z:472([M+Na] + ). 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -75 J - S.-jWP'O* 

nmmi (5) trnmo^m^v (2s, 4R) -2->7/-i-[(2s, 3 

s) -2- (7;w^i/x;^ h^i/^j;v^x;i/75y) -3-pWWO^/^ 

;l/ ]_4_ :7 ; l/ ^atrDUi;> (320mg) fl> LT^H^% (60mg) 

25 

MSCESI pos.)m/z:228([M+H] + ), 250([M+Na] + ) l (ESI neg. )m/z:262([M+CL]-). 
§H«)4 

(2S, 4S) -2-^7/-l-[2-[ (5-XhDtr»JS>>-2—f;» - 
75/] x^ ;V7 5 J ] 7-fe^Jl/- 4 - 7 ;!/:* o H D U 3> >T W >^*t£>£f£ 
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(i) (2S, 4S) -2 - (75y*;i/#-;w - i -7a=E7±^)V-4-7 
;W3-Ptfpus»©£jfc 

%-mmi (2) T#etlfc (2S, 4S) -2-7S.J*)V#-)),-A-7)), 
*Dt!DU^>W* (650mg) Sfb7bH'D77> (lOmL) Ml, SK&T 

5 2-x^;W\*tJ->K*U^A (l. 6g) ^^mf«lfc. ^T^n^T 
tfil/7D5H (0. 37mL) £Un*, MfirVZOft* ifitll»bf:. Sfcifc 

k:^DP*;wA-^^y— ;v do: i, soul) &jn*, Sfii?i5^ft#L/fc. w 

?7^ (jR»j8«; ^OP*;i/A : ^^/-;i/=40: 1~25: 1) TttfiU ^ 
10 feT^^TXiUT^iW (570mg) 

MS (ESI pos. ) m/z : 275 ( [M+Na] + ) , 277 ( [M+Na] + ) . 

(2) (2S, 4S)-l-^Dm^-2->'7;-4-7MDHD'J 

(2s, 4S) -2- (Tsy*;v^-;v) -l-r^P^T-fes^-^-?* 

15 3-PtfPD5» (560mg) &5 t h7tPP75> (6mL) ttlU ^WTFtth 
iJ7iV*nWI (0. 62mL) £Jn*. MTlHf»tfc. RjSSc£«JET*tt 
L, i^^y'J^yjW7^7D?h^77> (JHH&ft ; 7nD^M : 
/-;V=50: 1-30: 1) TttfiU *fiH#ibT««flS^« (540mg) *%tc 

o 

20 MS(BSI pos. ) m/z: 257 ( [M+Na] + ), 259 ( [M+Na] + )o 

(3) (2S, 4S) -2-1/7;- 1-12 -[ (5 -X hP tfU v>>- 2 — f 
» 75 7] x^;W7 5 7 ] 7 -fe^ - 4 - 7 P tf o U P >°? V-i >WSL<D& 

2-(2-75/X3MV75/)-5-XhPtfU> 7 > (580mg) $fb7hh'a 
25 7t7> (10mL) fcfcfcU >K&T (2S, 4S) -l-^Dt7tfJh2-^ 
77-4-7;^PtTPU^> (250mg) ©T" h^k h*D77> (2. 5mL) J£*££ 

m*i/ ] )%7)V%72±?o-?h>fy7-<( (mm^u ; ^ud^a : 

=50 : 1 -25 : 1 ) #&nfc»Jt*X*,'-;P (lnL) fc&flPU "7 
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w>» (52mg) 01^ (lmL) i§ij££in*.fc e ratyifju-r^ 

u nm^tvxmmit^m oeomg) 

MS(ESI pos.)m/z:337([M+H] + ), 359([M+Na] + ), (ESI neg. )m/z:335([M-H]-), 
5 H»J 5 

. (2S, 4S) -2-l/TJ- l-[2-[ (5-->7y tfUv>-2— <f;W T 

s y ] $ / ] T-fe^;!/- 4 - 7;P# p e p u vt >mM<Dfn& 
5ds#i4 (3) tmmMmr, 2-{2-7^;jl?-)w^;)-'d-^7; 

bf«Jv?> (520mg) t (2S, 4S) - 1 -r/p^Tir^- 2 -5/7/ - 4 -7 
10 ;l^PtTPU^> (250mg). £t), &&f&*£LTMfl^ (70nig) 

MS(ESI pos.)m/z:317([M+H] + ), 339 ( [M+Na] + ) > (ESI neg. )m/z:315([M-H]-) 0 

mmn 6 

(2S, 4R) -i-[ (2s, 3S) -2-T$y-3-^5^;^>^y-i';i/] 

- 2 - >>r j - 4 - * b * v tf p u ^>mmu<D^ 

15 (1) (2S, 4R) -1- (tert-yh^^;Pfc;0 -4-/h^>h?P 
U 5?>- 2 

(2S..4R) -1- (tert-r/h*^;^-^) -4-hHP*5/£PU 
5^>-2-#;i/tf>^pWI/ (400mgj, £5rt^3MI/ (0. 12mL) £N, N-5^ 
?J^M75 H (4mL), ^DD^^> (lmL) fc*#U >K&T 65%7X^t 
20 ^-hU^Atfitt (60mg) 0^&3r?MU 1 fljfeif #Lfc 0 Mjfc 

25 4:1) xmmv, m^m^mtLx^mit^ mom) *ntz. 

MS (ESI pos.)m/z:282([M+Na] + ). 

(2) (2S, 4R) -1- (tert-7h*5^;^-JW -4-/b*:>t?P 

U 5»- 2 -%)V$>mv>&j& 

(2S, 4R) -1- (tert-yh+^;^x;V) - 4 -> h+^tfP U V 
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>-2-tl)V^>m^)V (330mg) £7irh~HJ;l/ (3idL) £i§fi?U 
lMjfcfcfcU^A*** (1.5mL) §Jn&» *&T-30 3\ SiTC2ll*W«#Lfc 
, H£> 1M *KftU^A*«Mft (0.8mL) j)DA> MT?lRtM»#Lfc. EJfc 
«*I^I*fl:^-hU9A**«fc»^ lM (4mL) '&ft\Z®m%M®. 

(3) (2S, 4R) -2- (75 7*;Pfc;W -1- (tert-7h^>#;l/ 

10 fgjfiftll (1) tRIStCD*fe*C (2S, 4R) -1- (tert-^h**^*;^ 
n;W -4-;* h**s¥tiVP>-2-%)\>tf>m (330mg) ^MfetfAfttlt 
bT«Wb^rt(b (260mg) £'#fc„ 

MS (ESI pos.)m/z:267([M+Na] + )> (ESI neg. )m/z:243([M-HT). 

(4) (2S, 4R) -2- (7$7#;i/#n;W - 1 -[ (2S, 3 S) -2 

15 - (7)v*u~)V* h^->*;^n;w75/) -3-^^;^>^y<;w-4- 

(2) ilWHt^^X (2S, 4R) -2- (75;*J^W - 
1- (tert-^h^^;i/fc;P) -4-^ h*5/'t!OU$>> (250mg) 
7 ; e;W7 7^iLT^b^ (400mg) 
20 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S, 4R) -2-y7/-l-[ (2S, 3 S) -2- (7)l*U~ 

)V* h^v-^;^-;p7^y)-3-^^;^>^y^;i/]-4-^ h^trnu 
(4) tmmo^mr (2s, 4R) -2- - 

25 1-[(2S, 3S) -2- (y)V*V-)V*b*>>%)V#~)lT5./) -3-* 
^;^>^7-f;W-4-^ h^^fcfDUv 5 ^ (390mg) ^6^^7 ; E;P7 7X 
fcbT3aWfe£ft (260mg) 
MS (ESI pos.)m/z:484([M+Na] + )„ 

(6) (2S, 4R) -1-C (2S, 3S> - 2 -7$ 7 - 3 -**f-)V*rs9 
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J < - 2 - i/7 J - 4 - * h \* a U 5»S«itt©£jfc 
»1 (5) tli«T(2S, 4R) - 2-^>7;-l-[(2S, 3 

s) -2- (7Mi/n;wh^^j^-^75;) -3-*^;^>3v-r 

jM-4-*HH/fcroy5» (250mg) *&fc^*£LT»Bfc*4ll (70mg) 

5 zmco 

MS (ESI posJm/z:240([M+H] + ), 262([M+Na] + ), (ESI neg. )m/z:274([M+CL] ")„ 

(2S, 4S) -1-[(2S, 3S) - 2-7$ / - 3 -^5^;^>^ /-f ;W 

10 (1) (2S, 4 S) - l - (tert-^h+->^j;i/fc;w) -4-*h^>fcfn 

§H»J6 (1) fcW«0*8n?,(2S > 4S) -1- (tert-^h^^;i/^ 
-4-bKD^^tfpij^>-2-*;^>^^;p (400mg) 
tfeiLTiiM (360mg) 
15 MS(ESI pos.)m/z:282([M+Na] + )o 

(2) (2S, 4S) -1- (tert-^h^^;^-^) -4-;< h=^>fcfD 
Uv J >-2-^;i/5j?>jt©^ 

9mm e- (2) tn*o*t6T? (2s, 4s) -1- ctert-Vh+s/*^ 

-4-* h**>eoU>?>-2-#;v#>g&^;p (350mg) frt>m&® 

20 #ti/T««fls^« (3iomg) mtc 0 z<D*mmmm?\zx<DRB\zm\,*it 

o 

(3) (2S, 4S) -2- (75 7*;^=;W -1- (tert-7h*v;*7;W 

£16091 (1) £|1^©#&T (2S, 4S) -1- (tert-^h*^;^ 
25 -4-^h^5/tTDU^>-2-*;WaJ?>K (310mg) 

hxmMi^m (290mg) £fcfc D 

MSCESI pos. )m/z:267([M+Na] + \ (ESI neg. )m/z:243([M-H]-), 

(4) (2S, 4S) -2- (75y^;i/fc;i/) -l-[ (2S, 3S) -2 
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mmM3 (2) tmm<Djj&T» (2 s, 4s> -2- (rs/^w^w- 

1- (tert-^h^->*;i/fc;i/) -4-* h*^k!nlli>> (280mg) ^£&rfe 
7^;i/7 7Xi:bT^b^ (450mg) 
5 MS(BSI pos.)m/z:502([M+Na] + )o 

(5) (2S, 4S) -2-^77-1-t (2S, 3 S) -2- 

;m h^^;i/fc;i/r$/)-3-^5 1 ;i/^>^/-r;H-4-^ h^^trpu 
mmmi (4) tn^o^T (2s, 4s) - 2- (7$y#;w^i;w - 

10 l-[ (2S, 3S) - 2- (7M^Wh4 : ^K^l'75y) -3-* 
J-)V^>$> / -1 )V) - 4- *Y*r^\?.W)V> (440mg) ^H^^V^yX 
tUT^b^ (330mg) 
MS (ESI pos.)ra/z:484([M+Na] + )o 

(6) (2S, 4S) -l-.[ (2S, 3S) - 2 -75 J - 3 -*^)V^>? 

15 y-r;w-2->-7/-4-^h^^tfPU^>*i®?m©^ 

HJS0!|1 (5) iTO©^T (2S, 4S) -2-V7/-1-C (2S, 3 

s) -2- (7J^k-;^h^^;i/fc;i/75.y) - 3 -jWWO^-f 
;W-4-;* h*~>t!oU>?> (320mg) ^^^fil&*ibT^^b^ (150mg 
) *mco 

20 MS(ESI pos.)m/z:240([M+H] + ),262([M+Na] + ) > (ESI neg. )m/z:274([Al+CL]-) 0 

(2S, 4R) -1-[(2S, 3S) -2-757- Z - *^)V^>? / ^ )V] 
- 2 - y/y - 4 - h Kn^tfU U 

(1) (2S, 4R) -2- (75;*;^-Jl/) - 1 -[ (2S, 3 S) -2 

25 - (7)V*v~)V* h^^;^n;i/75/) -3-^^;i/^>^y-r;w-4- 

^»J3 (2) £mM<Dfi&T?. (2S, 4R) -1- (tert-^h^S^M* 

- 2- (7$y^j^fc;u) -4-fcFn*->tfDU^> (o. 96g) frzm 

&T*)ls7TZtVTmmik£M (1.30g) £#fc<, 
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MS (ESI pos.)m/z:488([M+Na] + )„ 

(2) (2S, 4R) -2-SOV-l-[ (2S, 3 S) -2- {yfrHrV— 

;M h * ;i/#n;i/7 ^ y ) - 3 - ^ y$ J <i )V\ - 4 - fc: H u * */ tf u 

5 (2S, 4R) -2 - (75/M») -1-[(2S, 3S) -2- (7 

jprtunjM h*^*M-;uT$ j )- 3 -;*^;i^>*/-t*;W - 4 - fc kd 

*^fcfOU5» (1. 06«) S:Th7th'077> (30mL) fcgtfU ftftL&^S 
*H7jchU7;i/^P»K (0. 72mL) *MXtc 0 RfflftT?, lBtW^bfc^ £j£ 
^SMmT^bfco #6tlfc»*K:^^y-;W (lOmL) *iW^j*ffiT»*8"rs 
10 J*fts§2|l!»e)$gl,&&» (lOmL) &Jn*.ll!(6«#Ufc. jKftffi&ftt 

^>:ftKlf;V=l : 3) IfllbTifeTtJl^? ?X t btggj^«3 (0 
.69g) £#fco 

MS (ESI pos.)m/z:470([MlNa] + )o 
15 (3) (2S, 4R) - 1 -[ (2S, 3S) - 2 -75 J - 3 -^)V^>^ 
/ ^ ; W - 2 - 7 / - 4 - fc F □ * -> bf □ U ^ ^Bfci&O'&Jifc 

mmmi (5) (2s, 4R) -2-^tv-i-c (2s, 

3S) -2- (7Ml/^Mb^>*Mr:jP7S;) - 3 -pWP'O*/ 
<;i/]-4-fch*a3r~>fc°oUS?> (151mg) frfc&MbfctbT^Mfl^tl (41 
20 mg) 

MS (ESI pos.)m/z:248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-)o 

(2S, 4S) -1-[(2S, 3 S) -2-75.;-3-^)V^>?y-i)Vl 
— 2 — >"7V — 4 — fc Ho^-^tfp U 
25 (1) (2S, 4S) -4-7-feh+->-2->'7y-l-[ (2S, 3 S) - 

H»!)8 (2) T#e>tlfc (2S. 4R) -2— >7/-l-[ (2S, 3S) 

-2- {7)v*v~fr* h^->*;^^;i/75y) -s-^k^;^] 
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-4-kFn*3/£aV$?> (200mg) i:hU7xrMX7^> (258mg) £x 
h7bFD77> (5mL) fcfcfcU *#Lfc#5#B& (0. 05mL) t*SX9-)VTV' 
z?t))V-#*>'V-Y U0%h)VX>mm> 0.47mL) SJdA, fflllC|HI**ltt 

5 ^7^ (AHtttK ; Mr-fr> : l»X^*3 : 2~1 : 1) T«LT*S67 
WyrZtLTmmfcGW (135mg) ftfcfc. 
MS (ESI pos.)m/z:512([M+Na] + ) 0 

(2) (2S, 4S) -i-[(2S, 3S) - 2 -75 / - 3 
y -i ;W - 2 - - 4 - k HD^bf D U 
10 (2S, 4S) - 4-7-feh^$/-2-v'7/-l-C (2S, 3 S) - 2- ( 

7;kti/c:;M h^>>#;i/#-;KT5 /)- 3 -^^;P^>^y-f ;w tfo u vy 

(115mg) £*#/-JV (1. 6mL) fc»#U gfiT?5?x3\>l,75> (0. 4mL) 

W«*T?9P»|HfflWLfc. #?»J1 (5) t^O^teTttfi-rSJl^fcJ; 
tK l67W7 7^tlT*^ (28mg) 
15 MSCESI pos. )m/z:226([M+H] + )> 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 
10 

(2S, 4S) - 1 -[ (2S, 3S) -2-y%; -z-^)\/^y^ j-i)V\ 

-4-£PP-2->OVfc?DU ^^ifflttt©^/* 

(1) (2S, 4S) - 4~%UU-2-i/7 J - 1 - [ (2S, 3 S) -2- 

20 ( 7;w* h * $/*;P#n;P7 5 / ) - 3 - * ^11/^ / -f ; w k n u 

mmms (2) unztut (2s, 4R> -2-^7/- 1-[ (2s, 3s) 

-2- (7Mi/-jMh+>'*Wr;i/7$y) -$-*¥)W>9s-i)V} 

-4-kKP^r5/tfDU>?> (200mg) &*?>7Un*9> (2nL) chlSl^b^ (2 
25 mL) fc»#U hU7iZ^X7^f> (234mg) £j&P;L, gi&T 1 Bj&»bfco 

&mmz. x.?;-)v (o.5mL) *jda, ^T4iwi#u wim^mmrm 

>:IftlX^;P=l : 1-2 : 3) «LTifi7 ; Eil/77XiLTlI^ 
4fc (126mg) fcftfc. 
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MS (ESI pos.)m/z:488([M+Na] + ), 

(2) (2S, 4S) -1-[(2S, 3S) -2-757-3 -^)V^>^ 
J ;W - 4 - ^ D D - 2 - vOV tf D U ^>*KttO^ 
HB#J1 (5) fcra»(D2rftT, : <2S, 4 S) - 4 DD- 2 -^77 - 1 
6 -[(2S, 3S) -2- (7Ml/-JWf^yjjM-Jl'7$;) 

fr*>9S4)VM>U»*» (lOOmg) &fe»*£LT£)gfc£fc (32mg) 

MS (ESI pos.)m/z:266([M+Na] + )o 
HWJ 1 1 

10 (2S)-1-[(2S, 3S) -2-75/-3-^^;U^>^y<;|/]- 2- 

->7y - 4 -^y tfD u ^> h u y )v*uwm&®&m 

(1) (2S. 4R) -2- (75/#;i^-;» - l-[ (2S, 3S) -2 

- (tert-^h^^*;i/fc;i/75y) - 3 -^^;^>^>-f ;W-4 -k Ha 

15 H»J3 (2) tRfilO^T?, #%01J3T#^»nfc (2S, 4R) -2- ( 
75/#;Pfc -1- (tert-^h^j/*;j/3j?-;P) - 4 - 1 Fa4^>ko 
US» (276mg) Rtf (2S, 3S) -2- (tert-^ h*5/*;W#=;P75 / ) 

-3~^j^>^>m (290mg) j^ftdHsr^^y^arUTasaifl:^* C2eo 

mg) 

20 MS (ESI pos.)m/z:366([M+Na] + ) 4 (ESI neg. )m/z:342([M-H]-)o 

(2) <2S) -2- (75y#;i^-;» - 1 -[ (2S, 3S) -2- (te 

(2S, 4R) -2- (75/^;]/^n;i/) -l-[ (2S, 3S) -2- (t 
25 ert-^h^->*;^~JV7^y) - 3 -*9-)K>9;<1 )V\ - 4 - k HP+-> 
tfDU> J > (250mg) *$>£DD**> (lOmL) }C&$U €l/^a7->-^ 
-4A (1.5g), ^DP^oAtttrU^=^A (235mg), (0.07mL) SJpjSL 

IM;^t>:»^=l : 1~1 : 3) ■vmmvxn^7^)ly t 
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^tVTmmit^ (180mg) 

MS (ES I pos. ) m/z : 36.4 ( [M+Na] + ) , (ES I neg. ) m/z : 340 ( [M-H] ") 0 

(3) (2S) - 1 -[ (2S, 3S) -2- (tert-:/h*->#;^n;P75 

j ) - 3 - * ?)v* y$ j -f m - 2 - y - 4 - 3**7 tro u ^ >® 

5 (2S) - 2- (7$/#;!^x;W -1-[(2S, 3S) -2 - (tert-y 
h * ->#;i^ - ;i/7 $ y ) - 3 - * 5^W* > ^ 7 -f J W - 4 - V tf a u V > ( 
168mg) f h7tHD77> (lOmL) £i&fifU )mVtco «hU7;W^P 
Iftg (0. 21mL) t> ? 'rv^Pkr^X9 1 ;i/75> (0. 51mL) 
H#Lfco £j&*j££«X3Ml/ (lOOmL) amUss 7K,'10%«7ic^U^A7jc 

TSasTS^lCfclK *fe7*;i'7 7X£LT!£g{b£«» (174mg) 
MS (ES I pos. ) m/z: 346 ( [M+N'a] + ) , (ES I neg. ) m/z : 322 ( [M-H] ") . 

(4) (2S) (2S, 3S) -2-7^y-3-^^;K>^/-<;i/] 
15 - 2 -v-77 - 4 -:*3rV tfP U 5?> h ij ^;|/^-P|^^cD^ 

(2S) -l-[ (2S, 3S) -2- (tert-^h^->*;i/fc;i/75y) - 

3-^5 l ;i/^>^y-r;i/]-2-e/7y-4-^yt!DU>?>' oimg) *ft>nh 
tch'jy^amm (o.5mL) Mb, ^m.T»2oftmm&isfc a ®m*meet 
sau mmz^vjn&vx-y-ji (lomL) tttiQZ., ±m*m*tto mmz 
20 s^-rv^ntf^x-T^ domL) zm&, *ig«j&arotu n^m^-thx 

^Mit^m (76mg) *Wc, 
MS(ESI pos.)m/z:246([M+Na] + ). 
SIMM 1 2 

(2S, 3S) -1-[(2S, 3 S) -2-7^/-3-;WI/^>^/-f;i/| 
25 - 2 - v77 - 3 - 1 HP^v-tfDU^XD^ 

(1) (2S, 3S) -2- (7S.;%)ltf-)l>) -1- (tert-yh + ^;i/ 
#x;P) -3-fc FP^>tfPl)>>>OD£f£ 

mm\3 tmm<D^mx (2S, 3S) -l- (tert-:/h^#>M*x;» 
-3-k FP + ->tfP>J> J >-2-*;^>it (3. 47g) ^^i«tbtil 
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K&m (3. 19g) *WCo 

MS (ESI pos. )m/z:253([M+Na] + ), (ESI neg. )m/z:229([M-H]~). 

(2) (2S, 3 S) -2- (7$./*)l$-)\<) - 3 -b Ho^tra Uv?> 

5 mmmi (2) £^©#&t (2s, 3s) -2- - 

1- (tert-:/h^>#;l/fcj]/) -3-hHP^v-tfnUv> (1. Ilk) 

(3) (2S, 3S) -2- (75/*;^-;!/) (2S, 3 S) -2 

10 kHa^>K:pijs?>o^ 

(2S, 3 S) -2- (7Ml/^^^Mr;V7Sy) -3-^5=- 
)\s<>9>m (1.87g) S^D0^> (20mL) fcMb, (3.8 
lmL) ^jtJP^T, 20»WiDS»Jl«EU ««S«£ETB*Lfc. »Jtfc h;PX> (2 
OmL) Sim*, »»£irtffiTS*bfc. C®a^Mfct>5 1*tlD3ibT, 
15 0'JK©tM§#&, ±13 (2) T#fc (2S, 3S) -2- (T^yfiJl 
7$~)V) - 3-tFu**/\ZuV?>m®&&H, N-^^?MMT5 H (2 
OmL) \zmmh> > J -rvyDtfJVX^;i/T5> (1.00mL) &iq*.*fcLfc„ JL©» ■ 
Mfcl^DU HON, N-^^fMM7$ K ClOmL) &«c£J»T 
U *tt<DM20#M«#bfc. EfcifcfcSffi&X^ (lOOiL) T«U ffift 

77^ '(AHttli; 9UWfc)Vk: *^/-;i/=100 : 2~100: 5) TffgSSLT 

m&7 : e)i>7TxtvTmm<it&® u.osg) 

25 MS (ESI pos.)i/z:488([M+Na] + ) e 

(4) (2S, 3S) -2— >7/-l-[ (2S..3S) -2- i7)V*U- 
^;v-#x;i^7 $ J ) - 3 - * ?)V1 J -i M - 3 - k H D * > £ D 

IWJ8 (2) £m*035rsrc (2S, 3S) -2- (7$ /#;M*xjvo - 
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i-[ (2s, 3S) - 2- (?)\,'*i'-)V* h^^*;^n;i/T5y) - 3 

^;i/^>^y-f;W-3-fcKP4 i ^tfDU^> (920mg) frt>$k&7=E)V7T* 

tvx^mit^m (mm) zmc 

MS (ESI pos.)m/z:470([M+Na] + ) 0 
5 (5) (2S, 3S) -1-[(2S, 3S) -2-75/ -3 -;WW<># 

(2S, 3S) -2-V7/-1-C (2S, 3S) -2- (y^i/-;^ h 
4 i ^;^-^75/)-3-^^;^>^/-l';W-3-bHD^v'tfPU> ? > 
(415mg) £*;5?y-;i/ (1.8mL) *JX?)V7$> (0. 4mL) £#D;t> g 

mmmm ; ^DD*M : ;**y--;U : 25%7> ; E-77.K=40 : 1 : 0. 
1-25: 1 :0. 1) T«mUL, ifet-fJVWtUMb^ (185mg) 

o 

MS (ESI ' pos. ) m/z : 248 ( [M+Na] + ) o 

15 mmm 1 3 

(2S, 3R) -l-[ (2S, 3S) -2-75/-3-^;i/^>^/-f;l/) 
- 2 - yj; - 3 -7Jl/:*D t!P U h )J ^Jl/^DgW^©-^ 

(1) (2S, 3S) -l-[ (2S, 3S) -2- (teii-7 h^iO^Pfc 

;i/7$ y) - 3 -^^;^>^/<;i/] - 2-1/7 J - 3 - k b-n^tfa u 

20 <D£j& 

H«J1 2 (5) T#Stt£ (2S, 3S) -1 -[ (2S, 3 S) -2-7$ 

y- 3-^^;i/^>^y-r;i/]-2-v77-3-hh*D^i/tfu'jv> (nomg 

■) £>^DD;*^> (5mL) fcJgflPU Tk^Tv^-tert-^l/v 5 ^;!/^^!/- 
h (198mg) V7°U¥)IJL^)]/7S.> (0. 158mL) 5*CT2BI« 

25 sufc, ^^jetmu, ^s^^u^yj^^A^p^h^^^ mm 

mm ; : g^x^;t/=l : 1) TftSKU ^fi7 ; E;P77Xi 

*b£^ (173mg) 

MSCESI pos. )m/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-). 

(2) (2S, 3R) (2S, 3S) -2- (tert h+v^Jl/tf- 
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;i/ray)-3-^5 L ;i/^>^/-i'JW-2->'7/-3-7;^PtfPU^>© 

mmm5 4tmt<D%&1! (2S, 3S) -l-C (2S, 3S) -2- (ter 

5 tHP^v'tfDU> ? > (168mg) ^£>^&7^;i/7 7 7><hLT^»^ (65mg 
) 

MS (ESI pos.)m/z:350([M+Na] + ). 

(3) (2S, 3R) -l-C (2S, 3S) - 2 -75 / - 3 -*?)V1>* 
; ^ M _ 2 - j/7 y - 3 - 7;fc*n fcfn U h U 7)V*uWMML<D&& 
10 ftfffittl 1 (4) £|HI*0#SrC, (2S, 3R) -1-[(2S, 3S) -2 
- (tert-7 h^^JV^-^75 7) - 3 -^WWO^-f-H'j 
_ 3 _ 7 ;^ at fpij^> (62mg) (32mg) £# 

MS(ESI pos.)m/z:250([M+Na] + )o 
15 14 

(2S) - 1 -[ (2S, 3S) -2-757 -Z-^)V^>^ J<M~2~ 

(1) (2s) -2 - (7sy*;^^;p) -1- (tert-7b^->^;^-;w 

) -4, 4-i?7MOt!niJS;>0^ 
20 'gftMU (1) £ra«S©2f8re (2S) -1- (tert-^h*5/*;P#-;W 
-4, 4-> 5 7;V^PtfoU> 5 >-2-^;l/^>m (3.2g) 3^&«ft»*tbT 

mmit^m (2.8g) 

MS (ESI pos.)m/z:273([M+Na] + ), (ESI neg.)m/z:249([M-H]-)o 

(2) (2S) -2- (75/*;^-^) -4, 4-^7;M-a£P'J^>i& 

25 m^©^ 

*mhu (2) tm&<D%mv (2s) -2- (73y*^#=JW -i- (t 

ert-T'h*^;!/^^) -4, 4-; ?7fr*U\£W)i» (5. 4g) ^&«H&» 

*ilTSSft^ (3. 9g) ZWco 

MS (ES I neg. ) m/z : 149 ( [M-H] ") , 1 85 ( [M+CL] ") . 
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(3) (2S) -2- {7$;t})Vts-)\,) - l-[ (2S, 3S) -2- (te 

rt-7*h^v^;i/fc;P75/) -3-^^;^>^y-r;i/]-4, 4— 77;i^ 

5IWI1 (3) iNtK^&T (2S) -2- (75/#;>#~;i,) -4, 4 
5 -^7;M-pfcfP>J-7>i£^i (0. 56g), (2S, 3 S) -2- (tert-7>*~> 
*;i/^~;U75y) -3~^)V^>^>m (0. 70g) ^e»^7 : &^7TXi:b 
T^M^tl (l.Og) *nt£o 

MSCESI pos. )m/z:386([M+Na] + X (ESI neg. )i/z:362([M-H]-). 
(4) (2S) -l-[ (2S, 3S) - 2- (tert-7b+i/*;^-^7$y 
10 ) -3-*3^l^>* < /'OV]-2-v'7/-4, 4-P7)V?tu\ZuW><D-& 
tic. 

(2S) -2 - (7^/*J^n;V) -l-[ (2S, 3S) -2 - (tert-7 
h*isfi)V#~)V75.J) -3 -*?-)l^>? 4 -v^Jl^P tfP 
U^> (0. 90g) £N, N-^^;P^;VA7SH (2. 5mL) «fl$U 4fiMb*>7 
15 (0. 28g) £JD*.T, mUT'ltifmWVfc fcfom&Mz&tf, ftKx^l/ 

S1U ^£^U#y;i/#9A^DTh^7^ (fiB«P*l ; -^*1^> : fflsft 
1^=2 0 : 1-4 : 1) T?|»«U ftfiT^l^yXtLTaMb^* (0. 
20 76g) 

MSCESI pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-). 

(5) (2S) -1-C (2S, 3S) -2-75 3 -p<^;i/^>^y-f Jl/] 
- 2 - 5>7 7 - 4 , 4 - V7)V*U tf P U 5>>tfMfc!ft0£j5!& 

(2S) - 1 -[ (2S, 3S) -2- (tert-7h*S/#JM^;P75/) - 
25 3-^<^;l/^>^/i';i/]-2-^7y-4, 4~z?7)Vjru¥uW> (0. 56g 
) fc2Mifii6*«ftt (I2mL) £SD;L, tfllTl WH^tfc. 2 MJI 

BMc»« (6mL) SiTlfti^lft. *JgaftftlWi^;WTSJfe»U, * 

ttfclM#l*te*hU£A#*tt (35iL) ^iiP«Oi|^bU7A^iD^# 
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agUUMJBET«iHlb» (2S) -1-[(2S, 3S) - 2 -75 7 - 3 

2 -^7/ -4, 4-i?7;i/tnKDiJS?>S^&. ^n*i?X 
^JI/X-tJI' (20mL) fc»#U 4M« (ftftX^MSM*, 0. 50mL) £}Jc<$T 
5 T?Jn&&. #ra^&5p»**a»LT, Hlfi»*i:bTaaM:^* (0. 37g) 
&. 

MS (ESI pos.)m/z:246([M+H] + ), 268([M+Na] + ), (ESI neg. )m/z:244([M-ffl-X 280 ( 
[M+CL]-). 
H»J 1 5 

10 (2S, 4S) -l-[ (2S) -2-75/-3-^^;p^y-r;w-2—> 
TJ - 4 - yfr-* o tf n u p >im&v>&j& 

(1) (2S, 4S) -2- (75/#;M*XJ» - 1 -[ (2S) -2- (te 
r t - 7 h4->#;M*x;P7 5 y ) - 3 - * J <i )V\ - 4 - tf D U 

15 (3) tM«|©b!rtisT, (2S, 4S) -2- (?5./l3)Vi£~)V) - 

4-7 )V*U\*UV (2.33g) £ (2S) -2- (tert-^h^r^;l/ 

#~)VT 5 / ) - 3 - * >m (3. OOg) <fc 0 , ^^7^;| /7 7 X <h UT^ 

(4. 22g) 

MS (ESI pos.)m/z:354([M+Na] + ). (ESI. neg )m/z:330([M-H]-)o 
20 (2) <2S. 4S) -1-[(2S) -2- (tert-^ b*$'%)l'tf-)VT§ 

(2S, 4S) -2- {7^;XMs-)\,) - 1 - [ (2 S) -2- (tert-^ 
h^r>'*;^x;i/7 5 y ) - 3 - * W7#y<{M - 4 - y)V-tu\f. aVi?> ( 

4.03g) £N, N-^^JP*;WA7SH (16nL) te»#U &{fc;5/7>Ul/ 0.3 
25 5g) £?ra*.T> ^MTlWSIHUJH^l/fe. Rfc«*#lcS&tt, ftBlx^TiSltH t 

Mkfe $^&»BUb»JBETS«U MB^&bTMKb^tt (3. 49g) 

o 

MS(ESI pos. )m/z:336([M+Na] + ), (ESI neg. )m/z:312([M-H}-) 0 
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(3) (2S, 4S) - 1 -[ (2S) -2-T*J -Z-*?-)V7~$ M 

- 2 >5V - 4 - 7JV*U tfD »J ~?>JfcBli6®£/£ 

(2S, 4S) -1-[(2S) -2- (tert-^h*^*;P#=;P75y) - 

3- ^5 1 ;i/^y-fji/]-2-v'7y-4-7;i/^Dfcfau^>' (i.70g) 

5 y-ju ciimL) mmwmm urn &hqx* gmzg-uv 

tc a *fflfc4M*»fc^MJOMciSiR (12mL) t^^- f> U£ASJn*JI«X^ 
tfAteTfcjm «»»J*«9JLfcET*«U &6©&£LX, (2S, 4S) 

io -i-[(2S) -2-75/-3-^^;^y-r;i/]-2-5>7y-4-7;i/ 

tDKDU5>> (0.80g) (0.60g) fc^Z-JWCiSfcU 4M 

Mm (^iX^J^t, 0. 77mL) ©^vyptf;Px-x;P (22mL) ft 
^TXftJ^lfc. »«*ll^|Hiaiflii^L,*fWT«'»**IStl/T» M^tbT 
Suited (0.75g) *#fc. 
15 MS(ESI pos. )m/z:214([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:248([M+CL]-)„ 
^-NMRCDMSO-de, 500MHz) 58. 57 (3H, br s), 5. 55 (1H, br d, J=51. 8Hz), 5. 06 (1H, d, 
J=9. 2Hz), 4. 08-3. 90 (2H, n), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34 (2H, m), 2. 12 (1H, m), 1 
. 01 (3ft d. J=6. 7Hz), 0. 98 (3H, d, J=6. 7Hz) D 

n-ffiw 1 6 

20 (2S, 4S) -1-[(2S, 3R) -2-75/-3-^ b*^?* J 1 )V\ 

(1) (2S, 4S) -2- (75/#;M?x;W -l-[ (2S, 3R) -2 

- (tert-^h^i/*;i/^-;i/75y) -3-* K*^^y-T*;W-4-7;P* 

25 mmn (3) ti^a^&x, (2s, 4S) -2- (75/#;w?x;w - 

4- 7;^ni;nub>*it* (1.18g) <h (2S, 3R) -2 - (tert-7*h* 
^;i/^-;P7^y) -3-*h*->7*>® (1. 63g) «k0, fc&rt^TX 
tbT*a4T3-&« (2. 28g) fcfcfc. 

MS (ESI pos.)m/z:370([M+Na] + ), (ESI neg. )m/z:346([M-H]-). 
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(2) (2S, 4S) -l-[ (2S, 3R) -2- (tert-7 h*$/%)W— 

mmmi5 (2) tmu^mr, (2 s, 4s> -2- 

5 -1-[(2S, 3R) -2- (tert-7>*5/#;P#:i;V7$7) -3-* h + 
v-^7-T;W-4 -7;^DtfDU^> (2. 17g) J;t), ^£@#:£LTSMte 
£«l (1.96g) 

MS(ESI pos.)m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-). 

(3) (2S, 4S) (2S, 3R) - 2 -75 7 - 3 h*S/7* 
10 7 -f ;W - 2 - 5/7 7 - 4 - 7;i/#n tf D U *J>MM&<D&]& 

mmmi 5 (3) (2s, 4s) -i-[ (2s, sr) -2 

- (tert-7*h^^;i/^;i/75/) - 3 h^T^-lVW- 2 —>77 
-4-7;i/^PtfDU5?> (1.82g) «fcD, M*tLT«^ (0. 61g) 

15 MS(ESI pos. )m/z:230([M+H] + ), 252([M+Na] + ), (ESI neg. )m/z:264([M+CL]-)„ 

mmm 1 7 

(2S, 4S) -l-[ (2S) -2-757-3, 3 - it* ?-)V7& 7 'OH - 
2 -5/77 - 4 '-7;M-P fc?P U ^>*tfflKftO-&j« 

(1) (2S, 4S) -2- (7S/#;i/#-;|/) -l-[ (2S) -2- (te 
20 rt-7*h^->*;^-;P757) -3, 3 - itjk&JV?? — 7)V^U 

tfPU5^>©^ 

H»J1 (3) £PJ«0#i8n!, (2S, 4S) -2- (75;^^-iV) - 
4-7;i/^Pt!P.U^>^K^ (2.00g) <h (2S) -2- (tert-7h4-S>^j;P 
#-;i/7S7) -3, 3-5?pWP7»» (2.74g) J;D> lfi7W7^t 
25 bTSJUte^ (4. Hg) *#fc. 

MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-)o 

(2) (2S, 4S) -1-[(2S) -2- (tert-7h*5>#;^-^75 
7) -3, 3-v ? ^^;l/7^y-fJl/]-2-->7y-4-7;l'^PtfPU5^>0^ 
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^»J15 (2) tmU<D^m~C. (2S, 4S) -2- (75 7 ti)V#-)V) 
-1-[(2S) -2- (tert-7>*:>#;M^;U75y) -3, S-?*9-)V 

j-iM-4:-?Mu\iuwy (4. log) ctD, mBmwtvxmmit^ 

m (2.90g) 

5 MSCESI pos.)m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-) 0 

(.3) (2S, 4S) -l-[ (2S) -2-757-3, 3-S^^;K7*7 

-T ;W - 2 - ->7 7 - 4 - 7 ;k* n tr a u V >ffl&&<D&f£ 

mnmis o) tmuo^mn, (2s, 4s> -i-[(2s) -2- ae 

rt-:/h^#;v#~;v75 7) -3, 3-^^^y-f;W-2-^7/- 

10 4-7;i/^-ntfDU^> (3.71g) £0 (2S, 4S) - 1 - [ (2S) -2-7 
57-3, 3-^3^7**7^ ;W-2-^77-4-7;i/^DbfDU^> (2 
.25g) (0.80g) (0.92g) 

MSCESI pos.)m/z:250([M+Na] + ), (BSI neg )m/z:262([MfCL]-)„ 
1 H-NMR(DMSO-d 6l 500MHz) 5 8. 54(3H, br s), 5. 55 (IB, br d, J=51. 5Hz), 5. 07 (1H. d, 

15 J=9. 8Hz), 4. 15-3. 93(2H,m), 3. 79 (1H, s), 2. 55-2. 32(2H,m), 1. 05 (9H, s). 

nmm 1 8 

(2S, 4S) -1-[(2S) -2.-757-3, 3 MM - 

2-zst/-4- 7)\,-*u tf d u f j>mtimmm. • 1 im^o^m 
mmmi 7T#cn^ (2s, 4s) -i-[ (2s) -2-757-3, 3- 

20 MM-l-i/7 J ^-4-7;|/^DtfP'J^> (0. 25g) £7^7 

(6mL) 4 8%M:fc$.mM (0. 14mL) 77°o Wx-J-JV ( 

9mL) ©^bfc^tJP^rco MIC, ^77°Ptf;UX-x;V (5mL) £fln;LT 

U ft&b£@»f V7°n£;|/ (17mL) ^iP^T^tfcc #ffflbfciSSifi£M 
25 IT, ^fi«^LT^^tl (0.20g) 

Anal, calcd for C x 1 H 18 FN 3 0-HBr-H 2 0:C. 40. 50;H, 6'. 49;N, 12. 88;Br. 24. 49;F, 5. 8 
2. Found :C, 40. 57 ;H, 6. 44;N, 13. 02;Br, 24. 52 ;F, 5. 83. 

mmm 1 9 

(2S, 4S) -1-[(2S, 3R) -2-757-3-^5 L ;i/^>iS'y-r;l/] 
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- 2 - 1/7 J - 4 ~ y)V*U fcfP >J lS>MMM<D£f& 

(1) (2S, 4S) -2- (2S, 3R) -2 

PtfD'J 

5 H»Jl (3) il^O/j&T* (2S, 4S) - 2- (7$/*;M$:=yi/) - 
4-7;i/^-DtfDU> 5 >^i?m (0. 67g) t (2S, 3R) - 2- (tert-^h + 
->#;M?-;V75/) -3-^3MWO*>^0. 5 7KfP^ (0. 96g) «kt), 
7tJV77XiLT«^l! (1.30g) 
MS (ES I pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-). 
10 (2) (2S, 4S)'-1-[(2S, 3R) -2- (tert-^ h^stifrtf- 

;i/75y)-3-^^;^>^/-r;i/]-2-->7y-4-7;^nt:DU^>© 

«0ili5 (2) £»©3f&t% (2S, 4S) -2- (75 
- 1 -[ (2S, 3R) -2- (tert-7h^r^;U^-;V75y) -3-*^ 
15 ^>^y^Jl/]-4-7;UptPtfP'Jv ? >- (1. 23g) £0, ifi7^7 7Xtb 

xgtmik&y!) (i. i5g) ^#^o 

MS(ESI pos. )m/z:350([M+Na] + )> (ESI neg. )m/z:326([M-H]-)o 

(3) (2S, 4S) - 1 -[ (2S, 3R) -2-7S.S-3 -^^)l^>^ 
J^M - 2 - ^7J - 4 - 7)V*U tfP U ^>«ffl6«[©'&^ 
20 §g»J15 (3) tmm^mr, (2S, 4S) -1-[(2S, 3R) -2 

-4-7)VJru\iuWy (i. 08s) J:D*Bflsa«i (0. 29g) 
MS(ESI pos.)m/z:228([M+H] + ),250([M+Na] + ) > (ESI neg. >m/z:262([M+CL]-), 
Hlfc0!l2O 

25 (2S, 4S)-1-[(2S, 3S) - 2 -7$ / - 3 - t^JVO? S -< )V} 
-2-->7/-4- U 

(1) (2S, 4S) -2- (7$7^;^^;W - 1 -[ (2S, 3S) -2 
- (tert-^h^^;i/^-;P75/) -3-*3\^>*/-f ;W-4-7;i^ 
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mmmi (3) tmm<D^mx\ (2s, 4s) -2- (75/#;i^~jw - 

4-7;ktDtrD<J ^>WkM (0. 51g) £: (2S, 3 S) -2- (tert-7>*. 
->^;i/fc;i/T5y)'-3-^^;^>^>m (0. 69g) <^ ^7^7 7 7. 

£ hx^mi^m (0. 99g) ^mfeo 

5 MS(ESI pos.)m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-)o 

(2) (2S, 4S) -l-[ (2S, 3S) -2- (tert-7*h^^^- 
^ T5 y)_3_^^;V^>^/^;i,]-2-$/7y-4-7;i/^PtfnU^>© 

$mmiS (2) i|sl=li©^-C> (2S, 4S) -2- {7^Jft)V#-)\,) 
10 _!_[ (2S, 3S) -2- (tert-^h^^;i/fc;P7S/) -3-;WI> 

^>^/-rjH-4-7;i/^Dtfau> ? > (o.84g) m&rwyrztL 

T«^ll (0. 83g) 

MS (ESI pos. )m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-)o 

(3) (2S, 4S) -l-[ (2S, 3S) - 2 -75 V - 3 -*^;W^>* 
15 y-r;i/]-2-S/7y-4-7;V^ntfaU^>^^© / &^ 

5 (3) tRI«©*iST?, (2S, 4S) -l-[ (2S, 3 S) -2 
- (tert-7*h^5/*;^-^75y) -3-^^;^>^/-f;W-2-->7/ 
-4-7;^nkTDU> ? > (0.35g) l T#?>nfc^tii^-T^ 

?>mm^m (o. ug) 

20 *«J2 1 

(2S, 4S) -1- (tert-7*^;i/75/) Tttfr- 2 -~>7/ - 4 -7)V 

* a tf a u *? >mkm.o^m 

tert-7*3SM/75> (0. 47g) §fh7kHD77> (lOoL) KfcfcU *ftT 
(2S, 4S) -l-7D^7-fe^;P-2-^7/-4-7;V^PtfPU^>(0 
25 .30g) Oxh^fcHa77> (3mL) JgifcSJn*., «>o<D#MaU ^MTlBj&li 

i;xf;i/X-TJHcWtM^ttL'> tHM»*i:UT (2S, 4S) -l 
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- (tert-y^;i/T^y) 7±3-)V-2-*/7S-4-7)Vta\Zuyi?> (0. 

26g) %mtc a z.<b~$i (o. 25g) fcftbtcmmk m&xj-mm, o. 3mL 

m*tLTiBim<K$V!) (0.28g) 
5 MS(ESI pos.)in/z:228([MfH] + ) > 250([M+Na] + ), (ESI neg. )m/z:226 ([M-H]-), 262( 
[M+CL]-) 0 

^-NMRCDMSO-de, 500MHz) <5 9. 10(2H, br s), 5. 56 (1H, br d, J=52. 9Hz), 5. 09-5. 06( 
1H, m), 4. 16 (1H, dd, J=24. 4, 12. 5Hz), 4. 12(111, d, J=16. 5Hz), 3. 88(1H, d, J=16. 5Hz), 
3. 86 (1H, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33 (9H, s) e 
10 mt&M2 2 

(2S, 4S) -2-i/7y-4-7)V*U-l- HV^PtMl^Sy) 7ir 

mMM2 ltiiO^T, -fVynt!;P75> (0. 65g) £ (2S, 4S) - 
l-'JU^Tttfr- 2-i/7 J -A-7)V*U\iuV*jy (0. 50g) J: Ox - Hk& 
15 »*tLT«^ (0. 16g) %mc, 

MS(ESI pos.)m/z:214([M+H3 + ) 1 236([M+Na] + ), (ESI neg. )m/z:212([M-H]-), 248( 
[M+CL3")o 

(2S, 4S) - 2-: V7J-X- (>^P:/Ptf;KrS J) 7±?)V-4-7 
20 M n tf P U v 7 >Stttt0£j$ 

^JI^2 1i^©^T, ^Pyptf;]/75> (0.86g) <h (2S, 4S) 

- 1 -^P ; 67ir5 L ;P-2-i/7y-4-7;^PlfPU^> (0.71g) £D> U 

MS (ESI pos.)m/z:212([M+H] + ),234([M+Na] + ), (ESI neg. )m/z:246([M+CL]-) 0 
25 Hig0§2 4 

(2S, 4S) -2-^77-1- (^*P:73Ml>7S7) 7iz^;i/-4-7;P 

* p tf p u 9 j >mmM<D&j& 

%Vm2 ltfflU<D-%&T-, *s$u7?-)W^> (1.07g) £ (2S, 4S) - 
l-^P ; &7-fe^-2-^7y-4-7;^Pt!PU> J > (0.71g) & *).m& 
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»*fcl/TaMMbfc« (0.31g) mtzo 

MS(ESI pos.)ni/z:226([M+H3 + ) l 248([M+Na] + ) ) (ESI neg. )ra/z :260 CCM+CL] ")„ 
»J2 5 

(2S, 4S) -2-U7J-1- (i/$u^y?-)l7^;) 7±^JV-4-y 

§Wii2 1 tmmommn, ^^ao^jvr^y (i.28g) t. (2s, 4s) 

- 1 - ^ 7tf 2 - v'T; - 4 - 7MD ij (0.71g) 

fiwtiTm^ (o.58g) mrco 

MS (ESI pos.)m/z:240([M+H] + ), 262([M+Na] + ) > (ESI neg. )m/z:274([M+CL]-) 0 

mnM2 6 

(2S, 4S) - 2—>7/- 4 -7;i/^D-l -[ i> 

mmm2 1 tmU(o^mx\ (i-hKP*s/*^w~>^p^>?;K7$> ( 

0. 59g) t (2S, 4S) -l-7'o ; eTir^;V-2-v'7y-4-7;i/^-Dfc!P 
U>>> (0. 60g) cfcO, &M*£LT*l8tel^ (0.5Ig) Zmfc 
MSCESI pos.)m/z:292([M+Na] + ), (ESI neg. )m/z:268([M-H]-), 304([M+CL]-)„ 
1 H-NMR(DMS0-d 6 , 500MHz) 68. 99 (2H, br s), 5. 68 (1H, br s), 5. 55 (1H, br d, J=52. 4 
Hz), 5. 08-5. 05(111, in), 4. 17(1H, br d, J=16. 5Hz), 4. 09OH, dd. J=23. 1, 12. 2Hz), 3. 9 
8(1H, br d, J=16. 5Hz), 3. 82 (1H, ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 5163. 48(2H, ABq, 1=12 
. 5Hz), 2. 56-2. 36 (2H, m), 1. 86-1. 68 (6ft m), 1. 59-1. 48 (2H, m). 

mmw2 7 

(2S, 4S) -2—>7 J - A-y)V^U-l - (3— T 7:/D^>':/n tf 

jvt s / ) t±^)v tr □ y 9 >mmM<D&m 

3-'fV7utf*zs7u\l)\,75.> (\. lg) Sfh7tFD77> (15mL) \Z 
®MVs (2S, 4S) -l-7u : E7t : 3 L )i'-2-i'T;-4-7)ljr 

PtfP'Jv^ (0.45g) Ofh7tKD77> (5mL) ®Wt*tiiZ.s *0o<D#*& 

u ^«iB^»Lfc. ^^MJET^t, zuu-fcfr&izmffiv. mmm 
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: 1-25: 1) Tttltbfc. ISftfcJttS^I^X-f^ (5nL) CJgtfb 
, 4M*£i? (ftKx^H&JR* 0. 33mL) ©^X^X—r^ (40mL) & 

5 t l/TSa-fb-a-* (0. 32g) 

MS (ESI pos.)m/z:272([M+H3 + ), 294([M+Na] + ), (ESI neg. )m/z:270([M-H]-) 4 306 ( 
[M+CL]-)„ 

. mmm 2 8 

(2S. 4S) -2—XFV-l- (1/2 P:*£3^7$v0 7W-4-7 

10 a e a u >^it<^^ 

«f!l2 7 i|WIIi(D^Tv'^P^^^;UT5> (l.lg) t (2S, 4S) - 
1 ~^P : ET-fe5 1 ;i/-2-v7/-4-7;^DtfDU> ? > (0. 45g) s^6M» 
^thX^Mit^m (0. 29g) 

MS (ESI pos.)m/z:282([M+H] + )>304([M+Na] + ) 1 (ESI neg. ) m/z : 280 ( [M-H] ") > 316 ( 
15 [M+CL] ") o 
MMM 2 9 

(2S, 4S) -2-*>7V-l -[2- (3, 4-^h^>7i^) X^;P 
75y]7ir^-4-7J^PtfP'J^>iS^0^ 
H»!|2 7 t^©^T2- (3. 4-^h^>/7i-JW X3MKT$> ( 
20 0.5g) £ (2S, 4S) -l-^P^7-fe^;U-2-$/7/-4-7;l/^PtfP 
U5>> (0.25g) LTMfc6fb (0.24g) 

MS(ESI pos. )m/z:336([M+H] + ), 358([M+Na] + h (ESI neg. )m/z:334([M-H]-)\ 370( 
" [M+CL]"), 

mmm 3 0 

25 (2S, 4S) -2-^7;-4-7MP-l-[(l-^h^^-l 
x^T^yiTiz^tfp U V>mMMo£;i8. 
{\-^Y^r^^)V-\-^9M x^)W^ymmM (0.74g) Sfh7tHD 
(7. 5mL) <hX*/-;t/ (2. 5mL) fc:ig$U >KftT, ^77° 

Ptf;|/75> (0.92mL) &tiQZT*®l,tz'&s mVfX (2S, 4S) -1-7P 
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: ETir^;i/-2->'7y-4-7;i/^-DkrDUv> (0. 62g) £JDA.fc. 7K^Ts 

&w*m\ m^mmtLxmrnit^ (o.o7g) 

MSCESI pos.)m/z:258([M+H] + ) > 280([M+Na] + ), (ESI neg. )m/z:292([M+CL]-). 
HMJ 3 1 

(2S, 4S) -2-y7;-4-7Mn-l-[(2-kHD^>-l, 1 

H»J2 1 £ra*0#HcT?, 2-75/-2-^?;V-l-7 p OA/-;V (0. 
71g) £ (2S, 4S) -l-7u : ET'te?-)V-2-*/T;-4-7)V*UKuy 
^> (0. 54g) cfcD, »«ilt«^tl (0.62g) £#fc 0 
MSCESI pos.)m/z:244([M+H] + ), 266([M+Na] + ), (ESI neg. )i/z:242([M-H]"), 278( 
[M+CL]-) 0 

mmm3 2 

(2S, 4S) -1- (2-7^>^;i/75/) 7-fe9MI/-2->-7/-4- 
7 i|WIil©^T2-7^T>^>75> (0. 4g) <t: (2S, 4S) 

- 1 -yD ; £7-fe^;i'-2-$/7y-4-7;i/^-PtfDU^> (o. 25g) ^e>#gfi 
m^tvx^mit^m (o.23 g ) 

MSCESI pos.)m/z:306([M+H] + ) l 328([M+Na] + ) 4 (ESI neg. )m/z;304([M-H]-) 1 340 ( 
[M+CL]-) 0 

mmm 3 3 

(2S, 4S) -2 -v7/-4-7;k*P- 1 - ( 1 - 1 KP^v'- 3 -7^ 
7>^75 7) 7ir5 1 ;HfPU> J >^to^ 

HIS0!I2 7 £|W]*i<Z);fr&T, 3-757^1-7^T>^/-;K0. 70g) t ( 
2S, 4S) - l-^P ; 67-t5 1 ;P-2-'>7/-4-7;^PtrPU> f > (0. 
47g) £D> Mfem*itT^t^ (0.42g) £#£ 0 
MSCESI pos.)m/z:322([M+H] + U44([M+Na] + ) > (ESI neg. )m/z:320([M-H]-), 356( 
[M+CL]-). 
H»J3 4 
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<2S, 4S) -2-1/7 J - 4-7 frit U- 1- ( 1 - 1 FP3^>- 4 -7? 
4-757- 1 -79'*>9J—)V (0. 5g) $fb7tFD77> (lOmL), X 

<5niL)fc«?»U (2S, 4S) -i : -^nm^-2-J/ 

5 7y-4-7;i/^PtfoU> ? > (0.45g) SriO*., «>o<0#M&U 

; ^OD*Jl/A : 2 5 %7> ; 6X77Ki»=4 0 : 1 : 0. 

10 1-10:1:0.1) T**»Lfc. *&ftfc»**BWIX^ (5mL) l^lb 
, 4M^ (i^IfJ^I, 0.30BL) £*&TTjD*.fc. Wttibfc*8Mbft«l 

&u iixfji/Wi, *ftft*ii/T3aft^iii (o. 27g) 

MS (ESI pos.)m/z:322([M+H] + ),344([M+Na] + ) 4 (ESI neg. )m/z:356([M+CL]-)o 
Hl»J 3 5 

15 (2S, 4S) -2-i/7/-4-7^D-l- (l-^h^-3-7^ 

>^;P75y) 7"fe9 t ;niny5?>iiffli*0'&j5JS 
mmm 3 4 tw«©*»*c 1 h*->- 3 -7^>^>7^ ><o. ng) t 

(2S, 4S) - l-^P ; &7-fe^;i/-2-v7/-4-7;l/^DhrDU> ? > (0 
. 17g) fr£ (2S, 4S) -2—>7y-4-7^tO- 1 - (l-^h*^- 
20 3-7^>^;P75/) 7*.=?)V\ZUW> (0. 23g) (0.2 
2g) *IHtX^ (4mL) fc&fi¥U 4M&M (#8fcX^;W8ifc 0. 20mL) £jJP*. 
fro KfclMfelC^X^X-^V (8mL) £in&tffflb£:^Jg*&£atJRbT, $Sfi 

»*£i/r»Mfe£#i (o. log) 

MS (ESI pos.)m/z:336([M+H] + ),358([M+Na] + ), (ESI neg. )m/z:370([M+CL]-)o 
25 H»J3 6 

(2S, 4S) -1- U-7?V>?)V7SS) 7±?)V-2-U7;-4- 

D \L D «J v> >mMM(D£f& 
mMM3 5 £®U<Dj5fe'T?l-7?*?>?>7$> (0.45g) £ (2S, 4S) 
- 1 -^□ ; &7-fe5 1 ;i/-2-^7y-4 -7;i/^PtfPU> f > (0. 235g) 



52 



WO 02/038541 



PCT/JPOl/09818 



m^tbxmmi^m (o.i5g) mtc 

MS(ESr pos.)m/z:306([M+H] + ) > 328([M+Na] + ), (ESI neg. )m/z:340([MICL]-)„ 

mt&m 3 7 

(2S, 4S) -l-[2-[ (5-£PPfcfU^>-2 — OV) 75/]X?^ 
75 7] 7t?)l- 2 -->7y - 4 -9 Ma kfp U ^>-4l^©^JE!fe 

(1) (2S, 4S) -1-[N- (tert-^h^v*;i/7j^n;i/) -2-[ (5 
-7PPtf'»*>-2~f^) 75/]x^l0 7 5y]71?^-2-~>7/-4 

2- (2-75/x3Mi/7ay) -5-^pptrui^> (i.54g) £x*y-;i/ 

(15mL) izmmV, &<$T (2S, 4 S) - 1 -^P^71r^- 2 -->7y - 
4-7;M-PtfPU>?> (0.71g) Ofh7tHD77> (15mL) ^^P^., & 

(1. 96g) ©fh7tKD77> (lOmL) tfSM V7°P tMl/X^ 

JKF5> (0. 52iL) SiD^.MLMTmFWl/fc. «£MffiTW*L 

= 2 : i~@^i?x^;i/CD^) rmmu m^r^yy^tvx^mit^m (i. 

07g) 

MSCESI pos.)m/z:448([M+Na] + ) 1 (ESI neg. )m/z:424([M-H]-) 0 
(2) (2S, 4S) -l-[2-[ (5- i 7PPtrU^>-2-1 > ;i/) 75/]X 

3^75 /] 7-fc^;U- 2 —>7/ - 4 - 7;^ d tfp 'j ^>xii^o^ 
(2S, 4S) -1-[N- (tert-7b*>7jJl/^x;i/) -2-[(5-7DP 

tfu 2 ->f ;w 75 y]x^;i/75 /] rtfjh 2 - sov - 4 - 7;^ 

Pfc?PU^> (1.02g) £1, 4-> ? ^1t> (2. 5mL) K:*»U >K^T4M^ 

ma, 4-i>*tt>#m* 7.5bl) ^jha, ^TistTO^bfc. sjs^c 

b;i/X> (30mL) £*P;i, «$>£itIfcLfc. %t>ntz.m**** (2mL 

) h;i/x> (50mD izmxmwvmwvrc, mmvrc^m^mmv 

MSCESI pos.)m/z:326([M+H] + ),348([M+Na] + ) l (ESI neg. )m/z:324([M-H]-\ 360( 
[M+CL]-). 
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mmm3 8 

(2S r 4S) -2->-7/-4-^;^P-l-[2-[ 2-' ( )V 

(1) . (2S, 4S) -1-[N- (tert-^h + ->^;l/^n;W -2-[ (tfU 

5 i?>-2— 7^y]x5 1 ;i/75y]7-fe^-2->'7y-4->';i/^Dtf 

Hii#|3 7 (1) t®M<DJ>mT°2- (2-757X^757) fcTU5?> (0 
.82g) (2S, 4S) -l-^P^7-fe^-2-'>7/-4-7;^OtfD 
US>> (0. 71g) jfcS&fir^l^T^bTM-ffefc* (0. 60g) 
10 MS(ESI pos.)m/z:414([M+Na] + ),(ESI neg. )m/z:390([M-H] ")« 

(2) (2S, 4S) -2-5/7/-4-7;W*D-l-[2-[ (KU5»-2- 

-f ;w 7 s y ] x^;i/7 5 y ] 7-fe^Ji/ tf o u ^ >x^^©^ 

»#|3 7 (2) tn*OjfifttT?, (2S, 4S) -1-[N- (tert-^h* 
-2-[ (bfUv ? >-2—f;W 75y]x3\>K75y]7-fe3 1 ;i/- 
15 2-'>7/-4-7;i/^ntTP'J> J >' (0.54g) &£^£bT^Jgft;'&$l 
(0.27g) £#fc„ 

MS(ESI pos.)m/z:292([M+H] + ) 1 314([M+Na] + ), (ESI neg. )m/z:290([M-H]-), 326 ( 
[M+CL] ") o 

20 (2S, 4S) -l-[2-[ (5-75/*;U^x;Hf'J^>-2— OV) 75 

y ] x^;kt 5 / ] 7±^)V- 2 - v-7 y - 4 - a tr a u s> >x^mm©^ 

(1) (2S, 4S) -1-[N- (tert-^h^^;^x;i/) -2-[ (5 

- 7 5 y # ;^x;i/ tr u 5? > - 2 - -f ;w 7 5 y ] x^;i/7 5 y ] 7-fe^ - 2 - 

25 5>7y-4-7;V^D-tfPUi ? >©'&^ 

H»3 7 (1) £EJSI®#8n?2- (2-75yx^;i/75y) -5-75 
JKfrits-fyMWy (1.08g) £ (2S, 4S) - 1 -7u*7^)V- 2 —> 
7/ _ 4 -y^u \Z D U >?>(0. 71g) J&> biter* fr7 7 7, t l/TM^I 
(0.36g) £t#fco 
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MS (ESI pos. )m/z:457([M+Na] + ), (ESI neg. )m/z:433([M-H]-). 

(2) (.2S, 4S) - 1-[2-[ (5-7sy*;u#-;nf U5»-2-' fJW 
7 s /] x^;vr ^ y ] 2 - s>7 y - 4 - 7 ;M-a t? □ u 

5 MUMS 7 (2) <hISI<i©^T\ (2S, 4S) -1-[N- (tert-^h^ 

i/jj)V#~)V) -2-[ (5-75y*;^^;nfu> ? >-2— 7sy]x 
5 1 ;w75y]7-fe^;i'-2-v'7y-4-7;^ptrau^>' (0. 32g) £0, m. 

ftM*ibtISM (0. 26g) 

MS(ESI pos.)m/z:335([M+H] + ), 357([M+Na] + ), (ESI neg. )m/z:333([M-H] 369 ( 
10 [M+CL]")o 

(2S, 4S) -1-[[(2S) - 2-75;-2-^DA+-/JW7t^W 
- 2 - 5/7 / - 4 - □ tf a ij 

(1) (2S, 4 S) - 2- (7S/*;W#n;i/) (2 S) -2-7)\sJr 

15 h^r^;^xjv75 y - 2 - da^->;|/] r-fe^W - 

n»u (3) i[wiiio^-e, (2s, 4S) - 2- (75y#;M^;H - 

4--7;i/^DtfaU> J >^M (0. 30g) £[ (2S) -2-7MI/-JMh* 
>'*MnJl/75 y - 2 DA^yJW Hi (0. 71g) £0, ^7^77 
20 XtUTilfb^i (0. 88g) 
MS (ESI pbs.)m/z:516([M+Na] + ). 

(2) (2S, 4S) -2-->7y-l-[[ (2S) - 2 -7)V*U=.)V* Y* 9 s 
ft X )VT S.y-2-i/?U s\* ; s)V] 7^)V\ - 4 - 7 P tf D U 

25 Ul»Jl (4) t®m<Djj&T\ (2S, 4S) - 2- (7 5 J ft - 
l-[[ (2S) -2-7)V*U-)l*h*z/%)V#-)V7$y-2->'2as\* 
i/)V]7 J t?-M-4-7)V*U\ZuVi?> (0.86g) £0. ifi7^7 7Xtl 
T^t&^ (0.76g) £#fc 0 
MS (ESI pos.)m/z:498([M+Na] + ). 
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(3) (2S, 4S) (2S) -2-75./-2-~>2ti'\*i/)llT± 

mmmi (5) t^uo^m-v, (2s, 4s> <2s) 

- 2 - 7)l,*U-)V* v#;M*-^7$ / - 2 DA^y^] Tt^)V] 
5 -4-7;l/^DkfDU^> (0.73g) <£D, £ l/TSljb^i (0. 27g) 

MS (ESI pos.)m/z:254(CM+H] + ) ) 276([M+Na] + ) > (ESI neg. )m/z:252([M-H]-), 288( 
[M+CL]-). 

H»J4 1 

10 (2S, 4 S) (2S) -2-75y-4-[[5- K>^**2^*;W 

# - ^ >^;i/T 5 7]* 7# J -f ;tf - 2 - ■ ^7 7 - 4 - 7 p M 

^»J4 otmmo^mr, (2S, 4S) -2- (75y#ji/#r:;v) -4 

-7;p*PtfDU5?>ttHtt (0.30g) t[ (2S) -2-7MVr;Mh^> 

15 *;i/^-^75 / - 4 - [ ( 5 -^>^^+y*;^r;K>^;w 

#~)V\7*>M (1.07g) «fct>, fc67*;K7 7*£bT&»fc-&l& (0. 16g) £ 

MS(ESI pos.)m/z:447([M+H] + ),469([M+Na] + ) ( (ESI neg. )m/z:445([M-H]-), 481 ( 
tM+CL]-) 0 
20 H»J4 2 

(2S, 4S) -i-[[(2S) -2-7^/-6-^>^;v^^;^~;v 
7$y]A^-y-y-rjU]-2-^7y-4-7;i/^Ptrpu^>^i?^©^ 

(1) (2S, 4S) -2- (7S/#;M?-;W -l-[[ (2S) -2- (te 

r t - 7* h * ->*;p^;i/7 5 / ) - 6 - ^ >>>;i^* ;i/#-;P7 5 y ] 
25 y-r;i/]-4-7;i/^ptfp'jv>©-&^ 

(2S, 4S) -2- (75y*Jl/fc;i/) -4-7;l/^PbfPU^>mm^ 
(0.30g) £ (2S) -2-tert-^h^^;Vfc;i/75y-6-K>v?;U^ 
^^;^-;P7$y]^-y->^t:HP^->^«<^5 Hxxx;i/ (0. 71g) 
£^;WI/*;l/£7S H (5iL) fc$$U ^<V7°Ptf;l/7S> (0. 26mL) £in 
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r^jvyr^tbxmm^m (o. 69g) %mc 0 

MS (ESI pos. )ra/z:517([M+Na] + ), (ESI neg. )m/z:493([M-H]-)o 

. (2) (2S, 4S) -l'-tt (2S) -2- (teTt-7h*f*)Vtf~)l>TS; 

5 ) _6-^>^;i/^>'^;pfc;i/75y]^*y-i > ;i/]-2-i/7y-4-7 
mmmi u) fcEfisro^sre. (2s, 4s> - 2- (75/a;^^w - 

. !_[[ ( 2S ) -2- (tert-7b^'>*;Vfc^T5y) - 6 -^vW* 
v-^;i/^n;WT5/]A^y-r;i/]-4-7;v^-atfoU>?> (0.65g) £0, & 

10 67^7 7 7 ibT^M^ (0.36g) £#fc 0 

MS (ESI pos. )m/z:499([M+Na] + ). (ESI neg. )m/z:475([M-H]-) 0 

(3) (2S, 4 S) - 1 - [[ ( 2 S) - 2 - 7S / - 6 - 
-fry 5 y ] ; ^ )V\ - 2 - 1/7 7 - 4 - ?M P t! □ U 5? 7i&m*k©£rJ& 
(2S, 4S) -1-[[ (2S) -2- (tert->^h*S/*;U#=:;WT5/) 

15 _ 6 _ ^ y^jvtt z/jj )Vtf-)V7 S. / ] a,%!J-7 )V\ - 2 - -77 J - 4 - 7 )V 
tnKniJ5?> (0.34g). SI. 4-> 5 ^1t7 (2.0mL) fc*#U 4MJim ( 
ls 4-*>ttV>&&. 2.0mL) £JP*.T, 2. 5«»bfc. JSttft 

»JEET*a&U #e>tl^?t^2-7DAV-;V <3.0nL) t*?/-* O.OmL 
) SiJD*T»#U ^y^D^I-f^ (lOmL) *in*.&. M£0. 5P#K 

20 mmwvmm^mm^mmhx. m^mmtvxmmit^m (o.27g) 

MS(ESI po s. ) m/z : 3 7 7 ( [M+H] + ) , 399 ( [M+Na] + ) , (ESI neg. )m/z:375([M-H]-). 411 ( 
[M+CL]-). 

(2S, 4S) -2-'77y-4-7;i/^a-l-[[ (2S, 3 S) -3-^^ 

25 ;i/ - 2 - * ^;w7 s / ] * >* j -i m \l a u -7 >mmuvtij& 

(1) (2S, 4S) -2 - (75.;%)Vtf-)V) (2S, 3 S) - 2-[ 

N _ (tert-7h^^;i/fc;i/) -N-^^;W75y-3-^^;^>^y-r 

;W - 4 -7)V*U M D U -7XD-&J& 
£1601 1 (3) fcRtt©*t6T, (2S, 4S) -2- (TS/fcJW^W " 
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4-y)V*U\ZW)i»WMA (0-67g) t (2S. 3S) -2-[N- (tert- 

^h^^MS-jw -N-^^;H75y-3-^^;^>^>^ (o.-98g) «k 

9, ^fe7^;W7 7XttT^b-&tl (1.35g) 
MS(ESI pos. )m/z:382([M+Na] + ), (ESI neg. )m/z:358([M-H]-)o 
5 (2) (2S, 4S) -1-C (2S, 3S) -2-[N- (tert-7* 

=L)V) -N- *^M7 $ S ~ 3 ~ tT-fr'O? S m - 2 -^7 ; ~ 4-7 ^ 

mmmis (2) tmu^mr, (zs, 4s) -2- (7$;*)v$-)\<) 

(2S, 3S) -2-[N- (tert-7h^^^n;i/) -N-^WK) 

10 T^y-3-^g 1 ji/^>^y-i';v]-4-7;i/^nt!PU^> (1. 32g) £0. 

^T^;i/7rXtLT^b^tl (0.89g) ZUtco 
MS (ESI pos.)m/z:364([M+Na] + ) > (ESI neg. ) i/z : 340 ( [M-H] ") « 
(3) (2S, 4S) - 2-i/j;- 4-7 )V-*ti- I -[[ (2S, 3S) - 3- 

^ - 2 - ^ ^;wr 5 j ] ^ > * j -f ; w tr □ u s? ^ifiBHftO'&jfc 

15 H»J15 (3) (2S, 4S) -1-[(2S. 3 S) -2 

-[N- (tert-^h^">*^#=JW -N-^^WTSy-S-^^K^ 

y ^ ;W _2-^x/-4-7^:tDtfnU>?> (o.iog) «kD, *te»*£i/r • 

SS-ft'&fc (0. 053g) 

MSCESI pos.)m/z:242([M+H] + ),264([M+Na] + ) t (ESI neg.)m/z:276([M+CL]-). 
20 £ffi0H4 

(2S, 4S) -l-[[ (2S, 3R) -2-T57-3- (tert-^h^v' 
) ]7?;^M-2-is7;-4-7)V#a¥uVV>MBM<£>'ni& . 

(1) (2S, 4S) -1- (tert-^h + ^;^^) -2-~>7y-4- 

25 $160115 (2) a:^0^-e> (2S, 4S) -2- (75 

-1- (tert-7h^^;i/^-;i/) -4-7)V*U\ZW) : J> (10. Og) <fcD> 
M*tUTlI^ (9.23g) 
MS (ESI pos.)m/z:237([M+Na] + )o 

(2) (2S, 4S) -2-i/7J-4-7)\>3rU\duVi?>W&M<D&$. 
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mmmis o) trnm^mx us, 4s) -1- (tert-7h^>7j;i/ 

-2-i/7y-4-7;t/^-DtfPUv> (8. 99g) cfcD, »fef&5fc£L 

xmrnit^m (5.76g) &#/c. 

MS(ESI pos.)m/z:115([M+H] + ), (EI pos. )m/z:114([M] + ). 
5 (3) (2S, 4S) -2— >7/-l-[[ <2S, 3R) - 2-7Ml/r;W 
h^>M^75;-3- (tert-^h*^) ]7*£/^;KI - 4-7;i/:*n 

. ^»J1 (3) (2S, 4S) - 2 —777 - 4 -7)V3rU tf 

a'J^>M (0. 30g) i:[ (2S, 3 R) - 2 -7 )l*UZ.)V* b*r*yft)ltf 
10 n;i/7$/- 3- (tert-7h*v0 ]7^7^ (0. 80g) £K), ifi7^7 7 

^tUTSM-fb^tl (0.87g) ZmtCo 

MS (ESI pos.)m/z:516([M+Na] + ) 0 
(4) (2S, 4S) -l-[[ <2S, 3R) -2-757-3- (tert-7h* 

^) ] ^ 7 -f ;W - 2 - 5/7 7 - 4 - 7)V* O tf □ U v> 
15 HJftttl (5) tmU®%&V* (2S, 4S) -2—777- l-[[ (2S, 

3R) - 2 -7^tI/-;M h+^M^75 7 - 3 - (tert-7* h*5>) ] 

7^7^ji/]-4-7;M-P£ai>77 (0. 71g) «lfe»*2:UT^S'fb'& 

«I (0.28g) Sftfc. 

MS(ESI pos.)m/z:272([M+H] + ),294([M+Na] + ), (ESI neg. )m/z:306([M+CL] ") 0 
20 HWJ45 

(2S, 4S) -2-v-77-4-7;^D-l-[[ (3S) -1, 2, 3, 4 
-x h^t: Hn-f y*7 u >- 3 — f ;W *;w#-;v] tf a U i?>M$m<DGtf(. 
(1) (2S, 4S) -l-[ (3S) -2- (tert-7*h^^;i/^n;i/) -1 
, .2, 3, 4-xh7kHD'Ty^7U>-3--r;W^;i/^riJl/-2-'>77- 
25 4-7;i/^-Ptfnu-7>©^m 

mmmi cs) (2s, 4s) -2->'77-4-7;i/^otf 

□ U5?>fiKifi (0. 69g) £ (3S) -2- (tert-?h*$/#;i/fc;i/) -1, 

2, 3, 4-7 L b5tHD-fV^r7U>-3-*;i/3K>tt (0.41g) «kO, »«6 
»*£LT«flMb£«| (0.83g) 
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MSCESI pos. )m/z:396([M+Na] + ), (ESI neg. ) m/z : 372 ( [M-H] ~) . 
(2) (2S, 4S) - 2-$s7J-4-7JU*U-l-[l (3S) -1. 2, 3 

5 (2S, 4S) -1-[(3S) -2- (tert-^h*->*;W#-;W -1, 2 

, 3, 4-fh7kFO'f y*y 0>-3— r;^]*;^^;^-2-^7y-4- 
7J^^DtfDU> ? > (0. 30g) ZX?;-)), (6mL) «*SU*i$Lfc, 6MtlM 
(3mL) £inA, t$>o< 0£M3n?#i&bll!fe»#Lfc. n\Z**/—)V ( 
6mL) £: 6 MjfiBfoki&JK (3mL) Similar?? 1 Bft#Lfc. ««ffi«iSiU 

io ^^nfcM^^x^x-x^T^bfe^ (2mD wft&u » 

IftX^jl/ (lOmL) fclTlt C(Dmm\Z^X9-)VX-^)V (lOmL) *iOA«fffi . 
»fi»*£bT*Bfc£« (0.19g) 

MS (ESI pos.)m/z:274([M+H] + ) > 296 ( [M+Na] + ), (ESI neg. )m/z :272([M-H]-), 308( 
15 [M+CL]-), 
H»J4 6 

(2S, 4S) -2-l/y J -4-y)^U- l-[[ (3S) -7-tFn^> 

-l, 2, 3, 4-fh7t HD>f y*; y >- 3 kd u y 

20 (1) (2S, 4S) -l-[ (3S) -2- (tert-t/h+S/J&^tfrjW -7 
-kHn^-1, 2, 3, 4-rh7kHo-i'y+7'J>-3-f;WM^ 
)V~ 2 - s/tv - 4 - 7;V^n tf O U 5?>®^J« 

HJfc0!ll (3) £|ff|iB©#8n?, (2S, 4S) -2-1/7 J -A-7MUM 
DU^>lill (1.54g) t (3S) - 2- (tert-7h^'>*J^-;P) -7- 
25 hHo+'y-l, 2, 3, 4-xh7kKD<y*/U>-3-#;W#>& (3. 
OOg) J;tK ^T^;i/7 77ibT^b^ (2.81g) 
MS (ESI pos. )m/z:412([M+Na] + ), (ESI neg. ) m/z : 388 ( [M-H] ") » 
(2) (2S, 4S) - 2->7/-4-7MD-l-[[(3S) -7-tHD 

2, 3, 4-rh7t Ho-fy^y u>-3— f ;W#;Me:;i/] tfp 
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mMM4 5 (2) tmWUDJffc?* (?S, 4S) -1-[(3S) -2- (te 
rt-^h^^;i/fcJU) -7-tFD^>-l, 2, 3, 4-fh7tFD-f 

y u >- 3 — r ;w*;p#=;p- 2 — >tv - 4 - ymu tr d u v> (0. 3 

5 Og) fr&#»6»*£UT3aMbfc« (0.12g) 

MS(ESI pos.)m/z:290([M+H] + ),312([M+Na] + ), (ESI neg. ) m/z : 288 ( [M-H] ~) , 324 ( 
[M+CL]-)„ 
«0iJ4 7 

(2S, 4S) -2->7/-4-7JVtD-l-[[ (3S) - 

io i, 2, 3, 4-xh9tHo-fv*>"J>-3— r;w*;w#n;wif-ou^> 

(1) (2S, 4S) -1-[(3S) -2- <tert-:/h*5'#;i'#x;W -7 

-*h3r~>-i, 2, 3, 4-T-h^t HP-rv^y u>-3-<;w*;i/#-;p 
-2->7/-4-7MatfniJ 
15 (2S, 4S) -l-[ (3S) -2- (tert-^h*^*^#^;W -7-t 
FO*$/-l, 2, 3, 4-fh7k Ho-f V^py U>-3— r;i/]*;i/#— ;v- 
2-^7y-4-7;^at!DUv ? > (0. 63g) *N, N-'^fWJVATS H 
(5mL) KJSAIU &5fc*?)V (0. 15mL) :j3«fctfi«&& U£A (0. 25g) 

20 . 5 Mii7jc^ mum**i- b vv&fcmm&&xtmti&{£i' b u # a*» 
Lfec Mft^^v^atr;vx-^;i/r*»bawfi»*fcbT*ii^« (o. 

42g) 

MS (ESI pos. )m/z:426([M+Na] + )» (ESI neg. )m/z:402([M-H]-). 
25 (2) (2S, 4S) -2->77-4-7MO-l-[[(3S) -7-*b* 
zs-1, 2, 3, 4-xh^tHP-rV^y U>-3— f>]*M-JWKDU 

H»J45 (2) £R«©#8rC, (2S, 4S) -l-[ (3S) -2- (te 
H-Zfb^istifrtf-M -7-*b**s-l, 2, 3, 4-fh7th*n<V 
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* J U > - 3 - -f ; w * - 2 - *>7 / - 4 - 7 n tf n u s? > (0. 30g 

. ) bT3«Mfc£« (0. 12g) 

MS(ESI pos.)m/z:304(CM+H] + ),326 ([M+Na] + ), (ESI neg. )m/z:338([M+CL]-) 0 

5 (2S, 4S) -l-c os) -7-75y#;p#-;ioiMr*>-i. 2, 3, 
4 h h D-r v^y u >- 3 — f 2 - ->7y -4-7;u 

(1) <2S, 4 S) - l-[ (3S) - 2- (tert-^h+">*;i/fc;i/) -7 
-7S;*M-J^h^>-1, 2, 3, 4-fh7tFP^V^;U>-3 

io r;W ;v- 2 ->ov - A-y^uMu u 

*»J4 7 (1) ilHao^T, (2 S, 4S) -1 -[ (3 S) - 2- (te 
rt-^h^^;i/^-;W -7-kHn*S/-l, 2, 3, 4— rh^fcFcK 

y^y u > - 3 2 -~>7/ - tro y s» (o. 6 

0g> fc?D*7-fcb751« (0.32g) *6ifift*tlTSgft^«l (0. 55g) * 

15 

MS(ESI pos. )m/z:469([M+Na] + ), (ESI neg ) m/z : 445 ( [M-H] ~) o 

(2) <2S, 4S) - 1 -[ (3S) -7-75;*;^=JMh*'>-I. 2 
, 3, 4-rh7k HP<y^/U>-3-'f;W*;i/^;i/-2-'>7/-4- 
y;i/^-ptfou ^>*&M<z>&/& 

20 (2S, 4S) -1-[(3S) -2- (tert-^ -7-7 

2, 3, 4-fh7t Ha-rv^y u>- 3— r 
;i/]*;v^;i/-2-^7y-4-7;^Dtfp«j^> (o.30g) saflfcx^ (i 

2mL) fcliU 4'M&tt (Stll?i« 12mL) **ftTJnA* 

uimmmwvrco mwtx?)v (i2nQ £jn;t, wmbfc^Sf4&*«PR, wbix 

rimmmwvtc^ wm> ji^^-^m^bM^mmthT^mit^m (0.21 
g) zmtco 

MS (ES I pos. ) m/z : 347 ( [M+H] + ) , 369 ( [M+Na] + ) , (ES I neg ) m/z : 345 ( [M-H] ") . 38 1 ( 
[M+CL]-). 
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H»4 9 

C2S, 4S) -2—>7/-l-[ (3S) -6, 7-$^h*'>-l, 2, 3 
5 (1) (3S) -2- ([eri-°?h*is%)\'tf~)V) -6, 

2, 3, u>-3-^;v^>^©^ 

(3S) -6, 7-^^b^->-l, 2, 3, 4-fh7tKD^Vt;U> 
-3-^;i/^>mp-b^X>XJ^>mm (0.50g) ^fh7kKD77> (6 
mL) K:JK»U &%li%Wt*mi-bVVJ±*®m. (3mL) 3§»&< 

(0.31mL) £iP;LfciL ^o<D#^b^TlP^m#b^ 0 1M«tK^(5 

15 &n-M£lsTi&m<k&<\to (0. 38g) zntco 

MSCESI pos. )m/z:360([M+Na] + ), (ESI neg. )m/z:336([M-H]-)o 
(2) (2S, 4S) -l-[ (3S) -2- (tert-^h^^*;^^) -6 

f 7 .- i ?^ h ^ y -i > 2) 3, 4-fh7tFD-fy+;'J>-3-^;HM 
2 - - 4 - 7;m*p tf □ u pyo&ifc 

20 H»J1 (3) tmWt)®X\ (2S, 4S)-2-^7/-4-7;^nlf 
PU^>*&^*I (0. 15g) t (3S) - 2- (tert-^*:^^-^) ~6, 
7 -^^ h ^- lt 2 , 3, 4 - f h 7 1 H D-f V + ; 'J >- 3 -*J«>|g 
(0.34g) ct«9, (0.34g) 
MS (ESI pos. )m/z:456([M+Na] + ) 0 

25 (3) (2S, 4S) -2->-7/-l-[ (3S) -6, 7-S?*h**>-l, 
2, 3, 4-fh7t KP^V^7U>-3— <JH^JW^V-4-7;i/^-Pbf 
PU^>&M&CD£j& 

^»J45 (2) £IH$<0#an?, (2S, 4S) -l-[ (3S) -2- (te 
rt -6, 7-i?*h*->-l, 2. 3, 4— fh^th* 
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P<V*7U>-3 — f 2 -1/7 J - 4 -7Jl/^D M P U *J> 

(0.30g) fr«ll£$&;fc£LT^b^ (0. 20g) 
MS(ESI pos.)m/z:334([M+H] + ), 356([M+Na] + ) v (ESI neg. )i/z:368([M+CL]-). 

5 (2S, 4S) -l-[[ (2S, 3R) - 2 -75 7 - 3 7* 
7 «< ;W - 2 - v7 7 - 4 - 7^2- P tf P U 5>>ifilMft0'&fifc 
(1) (2S, 4S)-1-[[(2S, 3R) -2- (tert-7*h^^*;^-;P 
75 7) - 3 - ^ > v> Jl/^-+ 5/] 7** 7 -f ;M - 2 - *>7 7 - 4 - 7)V* P tf P L) 

10 ^»J1 (3) tm&Vjjfe-?, (2S, 4S) -2-->77-4-7;P^Ptf 
PU$»SHMft (0. 30g) t[(2S, 3R) -2- (tert-7h+^;i/^-;i/ 
75 7) - 3-^>v;i^^]7*^>$ (0.62g) <fcD> ^67^7 7* t 
VTmmit&M (0. 81g) £#£ 0 

MS(BSI pos.)m/z:406([M+H] + ) > 428([M+Na] + ), (ESI neg. )m/z:404([M-H] 
15 (2) (2S, 4S) -l-[[ (2S, 3R) - 2 -75 7 - 3 -**>$W:fr*5/ 

] 7^ 7 -T ;W - 2 - is7 7 - 4 - 7;|,:* P tf P U 5? >^f&©-&/£ 
H«J4 8 (2) tl^O^T, (2S, 4S) -l-[[ (2S, 3 R) -2 

- (tert-7h*S>#;^n^757) - 3 -^y^M*^?* J ^ M - 2 

-*sT J - 4-7)V*U\ZW)>?> (0.49g) LT3lj@te£tl (0 

20 .34g) 

MS(ESI pos.)m/z:306([M+H] + ) > 328([M+Na] + ) 1 (ESI neg. )m/z:340([M+CL]-) o 
$m,M 5 1 

(2S, 4S) - 2 -'>77- 4 -7;i/^P- l-[[ (2S) -tfPU^>-2 
25 (1) (2S, 4S) -2- (757*;i/^-;W -l-[ (2S) -1- (te 

r t - 7* h * JM*~;W tf p >J > - 2 — f ;i/] # - ;p - 4 - 7;^ p tf p 

ftttfll (3) i|W|^©^T, (2S, 4S) -2-757*;l/fc;i/-4- 
7;l/^PtfP'Ji?>^*i (0.50g) t (2S) -1- (tert-T^v-^M*- 
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)V) -2-KDU3?>*M>« (0.64g) &Q, m&7*:)\'7TXtVT&mik 
£#J (0.88g) £#£ 0 

MSCESI pos.)m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-)„ 

(2) (2S, 4S) -l-[ (2S) -1- (tert-7h*:>#Jt/fcjW tf 

5 pu^>-2 — r;u]^j^fc;v- 2 - y/; - 4 - 7)V-*u tf p u >?>©^ 

*»J11 (3) (2S, 4S) -2- (7^;%)W~)V) 

-1-[(2S) -1- (tert-yh^->^;u#-;w tfO'J>?>-2— r;n^3 
;^-^-4-7;^DhfPU> 5 > (0. 80g) <£D> &&@#:£LT3?jlIft;&$&l ( 
0. 65g) *ntc 0 
10 MSCESI pos.)m/z: 334 C[M+Na] + ), 

(3) (2S, 4S) -2-y7;-4-7MD-l-[[(2S) -tfPUv 5 

(2S, 4S) (2S) -1- (tert-t/h^v-^fc;!.) tfPU>> 

>- 2— r;W^;i/fc;p-2-->77-4-7;i/^-ntfDU> ? > (0. 66g) 

15 x^;px-^ (km,) ^wu m mm a?**D->mwt, ismL) £#n*.T, 

3. 5 B#TO$^fco M£@5feL£*&, aSfc^-f V^D tfJl/X—r^ (1 
5mL) *iP^**^Ufe. «rtbtfc^»^«bT, *«ftH'»tbT3«B-ft;'&* 
(0. 53g) *mtco 

MSCESI pos.)i/z:212([M+H] + ),234([M+Na] + ) > (ESI neg. )m/z:246([M+CL]-)o 
20 H»J 5 2 

(2S, 4S) -l-[(cl s -l/7W\y$y- 1 %)V 

^x;w - 2 - ~>r 7 - 4 - 7 W a tf a U y >*»*<z>'&^ 

(1) C2S, 4S) (cis-2- (Urt-7*b*yjJ)ltf-)V7=i;) - 

y?w\>*?>-\ -jMXM-M - 2 -1/7 J - 4 - 7;1/^-p tf a u 
25 <D-&m 

mmmi (3) tmm<D^mr, C2s, -2-^7 j-a-v^u^u 

W>&ffl& (0. 30g) t cis-2- (tert-7*h*5/^;^x;l/75y) 
P^>*>- 1 (0. 50g) ^&#fc)fi^^^^ , J^y;^7A7P 

■7h^77^ (JgH^ji; A^> : ^x^=4 : 1~3 : 2) T#flXU 
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teS1fe£#*fcet&* (0.25g), Affttj$&*ft&tt$ (0.27g) tLTmmit^ 

imnfcft : ->U*yjP TLC, Rf=0. 17 (jRHjCMR ; a*+J-> : ftRxfJV= 1 
: 1), MS (ESI pos.)m/z:348([M+Na] + ). (ESI neg. )m/z:324([M-H]-) 0 
5 if m&f$ft ; y'J ti>f)V TLC, Ri=o. 10 (AMMi ; : ^x^;p= l 

: 1), MS (ESI pos.)m/z:348([M+Na] + ) t (ESI neg. )m/z:324([M-H]-) 0 
(2) (2S, 4S) - l-[ (c i s -2~7%/ -yVu^y^y- l--i)V 
) ti)Vtf-)V\ -2-ZS7/-4- 7)l>t P fcf p U i?>mmM<D&f& 

^»j4 8 (2) tmm^mn, mum si <n T#e>nfcMtt© ( 

10 2S, 4S) -1-C (cis-2- (tert-yN + ^j^n^T^y) -y-yu 

^>$>>- i ->i)V) ^;pfc;i/]-2-^Ty-4-7;i/^-Pbfnu^> (o. 1 

Og) ^6M*tlT«^ (0.060g) 

MS(ESI pos.)in/z:226 ([M+H] + ), 248([M+Na] + ) > (ESI neg. )m/z:260([M+CL]-) o 

mmm 5 3 

15 (2S, 4 S) - 1 -[ (c i s -2-7%J-*sZU<y$>- l — C)V) ft)V 

n»j4 8 (2) tmuo^mx\ mmm si cd T#e»nyci^«© ( 

2S, 4S) -1-C (cis-2 - (lert-^h^yftM-J^S.;) -yt>U 

^y$y-i-^)V) *;i/^-;i/]-2-->7y-4-7;i/^-Ptfp'j> 5 > (o.i 

20 Og) ^6Um^.tVX^mit^ (0.067g) £#£o 

MS(ESI pos.)in/z:226([M+Hj + ) > 248([M+Na] + ) l (ESI neg. )m/z:260([M+CL]-) e 

mmm 5 4 

(2S, 4S) -2- (75/#;i/#-;W -1- (tert-yh^v-^;^-^ 
) -4->';^PtfPU> 5 >©^ 
25 #%0!|3T#£nfc (2S, 4R) -2- (75 7 -1- (tert 

-^^v-^M^l/) -4-bKP*>>t?PU^> (2.0g) £^DP;**> 

(20mL) IZMMV, F^7^-7^h>mT$£PT (-78<CK i?X3MW75 
y^hU7;i/^-U K (2.3mL) ^TLfe. <$o < Q^UST-RUL. 6^1 
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;|/=4 : 1~1 : 5) *Ctt«U •«lfeH#tUTSHft'&« (300mg) 
5 MS (ES I pos. ) m/z : 255 ( [M+Na] + ) , (ES I neg. ) m/z : 23 1 ( fti-H] ") . 







mm4*> 








1 


ESI 


[M+H] + 


C lt H 19 F N 3 0 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


C„ H M F N 3 0 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C M H 18 F N 6 0 3 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C 15 H 18 F N 6 0 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


C 12 H 22 N 3 0 2 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 H 22 N 3 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


Cu H 2 o N 8 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


C u H 20 N 3 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C„ H 19 CI N 3 0 


2441217 


244.1231 


11 


ESI 


[M+H] + 


C„ H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


Cu H 20 N 8 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


C„ H 19 F N 3 0 


228.1512 


228.1525 


14 


El 


[M] + 


C» H„ F 2 N 3 0 


245.1340 


245.1353 


15 


El 


[M] + 


C„ H 16 F N 3 0 


213.1277 


213.1284 


16 


El 


[M] + 


C M H 1B F N, 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C„ H 18 F N 8 0 


227.1434 


227.1455 


19 


El 


[M] + 


C„ H 18 F N 8 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C„ H 19 F N 8 0 


228.1512 


228.1521 


22 


El 


[M] + 


C,„ H 1B F N 3 0 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


0,. Hts F N a 0 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


C„ H I7 F N 3 0 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


C„ H 19 F N 3 0 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C„ H 21 F N 3 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C„ H M F N 3 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C„ FN,0 


281.1903 


281.1911 


29 


El 


[M] + 


C„ H 22 F N 8 C-3 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C 12 H 21 F N 3 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


C u H 19 F N 3 0 2 


244.1461 


244.1449 



67 



WO 02/038541 



PCT/JPOl/09818 



32 


El 


[M] + 


C 17 H 24 FNj 0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C„ H 26 F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H 26 F N s 0 2 


322.1931 


322.1949 


35 


ESI 


[M+H] + 


^18 H 27 F N 3 0 2 


336.2087 


336.2101 


36 


ESI 


[M+H] + 


C 17 H 26 F N 3 0 


306.1 982 


306.1973 


37 


El 


[M] + 


C„ H„ CI F N B 0 

■At If □ 


325.1106 


325.1112 


38 


El 


[M] + 


C 14 H ia F N 6 0 


291.1495 


291.1503 


39 


ESI 


[M+H] + 


C 1B H 20 F N B 0 2 

id zu b & 


335.1 632 


335 1 638 


40 


El 


[M] + 


C 19 Hgo F N s 0 


253.1 590 


253 1 605 


41 


El 


[M] + 


C 2q H q? P N, O, 

ZS 31 * M w 4 


446 2329 


446 2328 


42 


El 


[M] + 


Co H 9K P N. Oo 


376 1911 


376 1930 


43 


ESI 


[M+H] + 


C 19 H 91 F No O 

w 12 21 3 


242 1 669 


242 1686 


44 


ESI 


[M+H] + 


WlO lino _T Nn (Jn 

v 13 23 3 2 


272.1 774 


272 1 793 

Cm 1 Cm* 1 # V/O 


45 


ESI 


[M+H] + 


C 1R H 17 PRO 

10 **17 3 ^ 


2741356 


274 1339 

Cm. 1 "T. | UUV 


46 


ESI 


[M+H] + 


C 1B H„ F N s 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


0 M H 19 F N 3 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C 17 H 20 F N 4 O a 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C 17 H 21 F N 8 0 8 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C 16 H 21 F N 8 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C 10 H 14 FN, O 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C„ H„ FNjO 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C n H 17 FN, O 


226.1356 


226.1359 



5 5M7^5>;w<:/3^— «y (D P P I V) «ttH«FWttD i a b e t e s 
, 47, 764-769, 1 9 9 8 fc»«3ftfc#tfefcflteTfrofc. ^7°5P 
«y**tfjMltt, &#A#^>5V 7a> U SfriV 
^lCJ;O»fcJ|I09 6ft¥J£7V-h£fflV^ 2 5mM HEPE 
S, HOmMNaCl, 1%BSA, pH7. 8*>&jfc5j^$£4n?fTofc. 
10 10 0/tM G 1 y-P r 0-4-/ WT'JJl'- H WfH^ 

m«D »tt 2 5/i 1, 13 3 mM ">9A»*7 . 5 /£ 1 , fcMtG 

1 &i!D*fc. *MT2»M J E*a*fcft, 2 5 XttttTKffiftS 0 /1 1 fcl&bqbK 
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— (1 4 2 0 ARVOTM Mu 1 t i label Counter;Walla 
c&M) 9 0 nmT?®m2lktct%<D4 6 0 nm<D$kffim*MMl> 

(IC 50 i) *HttHbfc. 
10 BB£¥ (%) =A^BX1 0 0 

(b =®mmm\z&\?%mytm&) 

<wo9 5/1 5309) iBSfca>i-[ (2 s, 3 s) - 

15 2-TS/-3-^^J^>^y-f;W-2- (S) —>7/ lfnU5?>hU7;P 
(fl^tlA), RXffift (WO 9 8/1 9 9 9 8X«US 601115 
5) Bt01-[2-[ (5-5/7/ tf U> f >- 2 — f;0 75 /]X^V75 /] 
7W;V-2- (S) ->'7/trnUv f >2^*g tf&&*B) 

hi 



DPP IVPflWiStt ( I C 6 0 M> n M) 





&A 


1. 


5 




H l ©<b-&*i 


0. 


6 


mm 


i i 5 <Dtt&m 


0. 


7 




il 1 7 


0. 


6 




&B 


5. 


5 




1 5 <Dtt&m 


1. 


1 






2 . 


9 




42 6©flS^« 


3. 


3 
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^HJ6tSBckD^$ii:fcwistar^7 5/ h (M> 8iift) £J1V^ ^MMl 
©fc£«:fe±lWb^A©*JgSc ("en-fnfil«7K*fflViT»#U, lmg/m 
lTk^^^Mbfc) £lmg/kg (lil/kg) TgPK#U£. 
5 5#\ 10$h 15^, 3 mm 2«Sfc»mcfcO 

0. 2ml £M5tU 3S&#«ft©«*ttflfcbfc. 

>7\kMfi##r}£ (LC/MS/MS) £J;D«Ufc. -r&ta"&, «5 0w 
1 \Z7th-bV)V2 0 0/tl *iD*T»#U 3t'L^©±«f&»i#^DTh 

10 ify7\Z&\Lt£o *7Att CAPCEL PAK C18 UG120 5/zm (JRS 1 5 Omm, tt# 
2mm) (DfcO&fflWt. 10mM RKTV^-tfAzKigiR- 9 0 %7-fe b 

= hU;Mc»* (1:9) SttfcflJUfc. MS/MS&frKT^Tfc, Sciex AP 
13000 LC/MS/MS System (Perkin Elmer Sciex) -T^Mb&fc&E S I 

^n^U>^ibT^IE'r^>, SRM (^*-U— <*>*«fc^ 

15 H-^— (*» -Vfflfehtco m&M 1 ©fls^tt^n-^n m/z 228. 0 m 
/z 86. 0, fl5^*Att**l«6n m/z 210.1 m/z 86.0 

SP^^(D#SjfiiM©TO«4 , ^^2lc^Ufc. • 

20 



^2 6m&5*®JiLft<1'*ft 





3£tt®iiyft'i>ftft : WSL (ng/ml) 




10# 


15# 


30 # 


mm 


21^ 




15 7 


3 7 2 


3 4 8 


19 5 


2 4 


5 


-ffr&fciA 


12 2 


14 6 


1 1 3 


2 8 


6 


2 



UmmS [Zucker fatty 7«; hT©«P«m#Wfc (OGTT) \zm^J^ 

25 ^^;w^^y-ifivM^soM] 

Zucker fatty yy hWOGTTteD i abe to 1 og i a, 42, 132 
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4-i33i, 1999 iznmztiit%&*&mzvxft ofc. nmizfe ioi 

Zucker fatty "yvY (B*^-^ • UA-ft) *1 6«HW»*ft 
tt»HJ6fr»wAMU >®at/c»W (D r ummo n d S c i e n t 

5 i f i cam) T0Mft»£»bfc. mki\&m$&*nni5%Mmfc wt 
*!8^ftWffl7K*R#ftia:4^fe. i g/k g#»©»*B**»*ftit«*T? 

ti©##>£15, 3 0R.^6 0^Clg/£M^e)»bfco Jfil 
10 «ttfttt*'fete^/ , «U> fci&&tfc 3 0 0 0 r pm, 1 5#M 

*«ttH0JiiilHl (mg/d 1) CHxXh7^- (*D3fc*fi*I 

Kmin-mg/dl) SlSfflbfe. (fcfcU 0»©jfit««tUTtt»ll*fttt 

(p<0. 0 5) 



313 





TOfit±S.E. (mill- mg/d 1) 




15545±7 65 - 
1 3 248±6 19 



20 

*%w\z&K)®nt£z?^7?i?)i'^7 : ?y-vi v (dppiv) Ba«gtt&*rrs 
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1. 5* (1) 

H fi 



5 ©T;iO*5/*X»Jft*ft 1~5 <D7)V*)V&*7*tfi\ XteR'RZSR 2 ^- 
n^i/lXWt 1-5 ©7;WV2£&7K*r^ XteR 3 WR 4 #*— 

i ~ 5 ©r;MrU x >g£j£j&u 

20 Yi^-CR'R'-K^ R 6 WR 6 TO-X«^^TtK^M^ ; Any 

^tlTfeJ:Vi7x-;VS> 'fS^/iJM, -f >HU^»» — NHR 1 1 <5$+R 

25 r t - 7' h * )Vtf-)V£ig h < &*>?)V** fr#~)V&*m?) --CO 
NHR 12 {^^R 12 «7K^M-?Xtt- (CH 2 ) m -R 13 (&*m«SE»l~5 
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*f>m=?, 7mm. %)v$*i/)im, 7$ jm> 7$;%)v#~)i£Rxfmm& 
i~5 om^7)vp^&ifi^u^m^M\tn^-^u±(Dm^f^^tix% 

£V^ii$c2~l 0<D7)l>r-)m-e&2>]*7ikTi)\ 
5 X«5£-CR 7 R 8 -CR 9 R 10 - (5£4»> R 7 > R 8 > R 9 0R lo ffl-XliI 

+^>7JV^H, *;w&:/hg, tft*ft 1 ~ 5 ©7;i/*;i^;t 

tf-)V&&7Frr)s — CONHR 12 {^C+R 18 ^*®^©- (CH 2 ) ro -R 
- O R 1 4 (5*+ R 1 4 1 ~ 5 ©««7; WUHIl/ < tt** >S^g£^T 

15 ) ^e»^^s¥<toji«n^-^±©» , re^nTt)j:^^i~i o©7 
;p^swt*. x«R 7 <hR 9 «^-r^^m^^-^(c^^T, adv> 
0^, tKBIS> a;^**>;p»» 75 7s.;*)itf-)m, mm&i-s 
<Dm&7)v*)vma$m$k%. 1 - 5 <z>mvt7)V3*r.>'&fr oawfti* 

20 ^ 7Kms> #;i^'>;ug, 75 /g, 7^/#;MSn;i/S> 1 ~ 5 0 
««7;wi'*R«ist*»: i~5 ©n^7^p^v'^e.^'5^ck0ji«n^- 

^ 7mm, tDVtf^wvm* 7$;m, 7=i;%)v#~)vm. &*»i~5© 

25 Oja±©gTg&$nTfc<kV^ilt!&5~l 0 0)\f^^U7)V^)Vm ; XW\U 

~ 5 ©a#7;p*;i*fttf**ft 1 ~ 5 ©««7;wa*5/*^6tt*»J; oa« 
n*-t?£n±oa£Tiitft$nT%> j; v>«*» 5 ~ 1 0 © tf a 7)vtr-)v&& 
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jvm. tu\s#*is)vm* *M?hm. Mi-5©7Wfti, ^7- 

R 11 (^R^tt**^ «^^tlTfcctVi7x^;|/», *^$nTfe=fcVitf 
wf), — CONHR 12 {^R 12 «7jc^M^X«- (CH 2 ) ,-R» (^tm 

a* r 1 4 «k=« 1 ~ 5 <DM&7)V*)m%L < \z^>i?)imz^-t) & 
2. a (1) fc^viTRHSAoy^^ 7 mm, mmi^5<D7)ia* 

->atXtt«*«[l-5 07;Whl6S*U R 2 , R 3 S^R 4 ^ti-?tl7^M 
20 ^ /\py>m^ «»»l-5©7;Pn4->SXtt^SI*l-5 07 

;wp;i'X v e&§if^©igHfg 1 toss© 5/7/ tin u s^sNJffxte^o&^w 

. 25 4. a (1) fcfcHT RWyymmm&O* R 2 #**gtjiH^&3fi#© 
iSHJg 1 Xtt 2 «K:»«05/7y to U 5?>»#»X>4-t©H^WR:f|Fesn* 

5. 5C (l) fcfcWCR^yJMC^TaD, R 2 , RtRtfR^mm?!: 

^§w*©ish^ 1 2 m\zMSM<r>^rj e o u >^>^#:xa-e©m^«{c 
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6. a (2) 




CN 



r t - -? h ~)V&gh < \t*>S>)V'**i'lJ)V'#-)V&*m't) ,-CO 

15 NHR 12 {^R l2 U^mm^X\t- (CH 2 ) m -R 13 (^4<m«S^ 1 ~ 5 

mm. i ~ 5 oi«7MJV^i < &^>5^a£^T) # &fc*#«k oa&n' 

Xf^-CR 7 R 8 -CR 9 R 10 - (s£»K R 7 % R 8 , R 9 RZ>*R 10 ^P)-*X^S 
J&^T**K^ ; Aay>JSf ; AD^>If, zKSSS, J»t«»l-50kHP 

25 *isT)V*)\& %)Vtf**sMt* pui/^yh^ k»*i~5©7;^;^* 
s> —nhr 11 (WR 11 ******, tft^tiTfcj:^7x^s> e&sn 

T fe =fc tf U V)V&. t e r t - 7 h * ^afcJWEgf L- < te^ >>W* )V 
#~)]/&*7frt), — CONHR 12 {^R 12 ****®^*- (CH 2 ) m -R 
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13 (S4 , mttiafcl~5&jKU R 13 «7K^M^ *h**s*J)V#=J\>&* xh 

-or i4 (^r 14 i ~ 5 (Dmvt7)v*)vgg v < \t^>^)vm^t 

) ^ e^§^ck OI^n5-^±0STII$tiTt) < k^Mf 1 ~ 1 0 0)7 
10 URT^WIMII 1~5 ©««7;P3^5/ilt*&fe**J;Da«n*- 

mt7)v*)vmm$&MWL 1 ~ 5 ©st>i*7;vri^>afr ztazm «t 0 a«n«- 
15 ^>m^> 75 y*, 7^y^;^-;ws, 

»m$nT%J:v^x^;i/», -fs^i/UJl'S, -f >hu;vs, -nh 

r 1 1 (a+R 11 ^**®^ n^ntfeiv^i^n, «ft*nTt>«fcv»br 

tt), — CONHR 12 {^tR 12 »7K^M^X«- (CH 2 ) m -R 18 (&*m 
25 fcMHfcl~5*wU R 13 «7K^S^ ;* h*^*;^-;^ xh+^M 

&*R 14 «M^ 1 ~ 5 0i«7mifb< J&*&fc5 

sj: t) a«n*-^±©*T?«jftsnT t> 1 ~ 1 o ©r;wi^6* 
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xteYmzmmzmm?tth\z-mizf3i*DT, Any*** *mm 
~ 5 omvtr^m, 7$;*)vtfs-)i^)vm%L<\*^>i?m*7xt) 

7. it (i) xuft (2) ic^^Tx^^^-e^^ff^igia^i^e^ 

8. 5£ (1) XHsS (2) ^^TY^-CH 2 -Tab-l>W5(c0tSH^7Jg(C 

9. 5$ (l) xte5£ (2) ^*3ViTZ*t7XmSRt;^i:i~50b Hd+^> 

15 10. j£ (1) Xltft (2) fc&WTZ^t e r t -7?)l>&. (1 -tb'D+ 

11. S (1) Xttjfc (2) (C*3UTY^-CR 5 R 6 - (^tfi, R 5 ^t 7 Jc^T 
20 £3) t&D, Z«^H^a5^,^(D|gfflM7^fciBm©^7y tfnu> ? > 

12. 5£ (1) XfclaS (2) C&l^TY^-CR 5 R 6 - (5$*, R 5 ^tK^T 

25 Wfcff^^ns^, 

1 3. £ (1) XteiS (2) fc*V>TYrt*-CH(CH (CH 3 ) 2 ]-, -CH 
[C (CH S ) 3 ]-^tt-CH[CH (CH,) CH 2 CH 8 ]-T?i&D» Z 

^&&m&<Dmwn7mzim<Dz/7 ; t?P u ^^^x^^m^w^ 
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